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Forcing the Readings of PROF. AYRTON ina recent discussion 
Electric Meters, in London, showed that in the Frager 
meter the energy could be made from 300 to 400 times 
greater than that indicated by the meter by simply closing 
and opening the circuitat proper times. With a Thomson 
meter he says it is very simple to force the readings with 
the aid of a strong magnet applied outside of the meter 
boxes. Fraud is therefore very easy with such meters, pro- 
vided one understands how to practice it. Prof. Ayrton’s 
remarks should be treated as a warning to designers of 
meters, and not as advice to the dishonest. 
Electric Traction on the WE are pleased to see that after 
Third Avenue Elevated. months of study it Jappears that Pro- 
fessor Short is now prepared to overcome all the difficul- 
ties to be encountered in supplanting the steam power on 
the Third Avenue Elevated Railroad in this city by electric 
power. The general manager of the company does not ap- 
pear very sanguine as yet, but he says his company will 
be quite willing to spend the large amount of money re- 
quired to make the change in order to keep pace with the 
age. With this progressive policy on the part of the com- 
pany, and with the able engineering abilities of Professor 
Short, we have little doubt that the contemplated change 
will not be regretted by any one except the steam locomo- 
tive builders, whose powerful hold on the general traction 


b usiness on railroads is gradually becoming less and less. 
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The Relation of Hysteresis ACCORDING to a number of experi- 

to Temperature. ments made by M. Kung, of Darm- 
stadt, it appears that the energy lost by hysteresis diminishes 
with an increase of temperature for the same maximum in- 
duction, it being considerably less at high temperatures 
than at the ordinary temperature of the room. With 
moderately soft iron he found the loss of energy by hys- 
teresis at an ordinary temperature 23,490 ergs per c. m.; 
at a high temperature 19,180 ergs; after cooling it was 
again tested and the loss was then found to be less than be- 
fore, namely, 21,640 ergs. The ratio of the first and second 
is 1.225; that of the third and second is 1.28; that of the 
first and third 1.085. With steel he found the differences 
much greater. For instance, ut ordinary temperature 89,- 
700 ergs; at a high temperature, in the neighborhood of 
530° C., 42,900, and after returning to the original temper- 
ature, 65,000 ergs. Ata temperature of 100° C. the ratios 
corresponding with those given above, but for steel, were: 
1,219, 1.208, and 1,009, 


The Retort In THE ELECTRICAL WORLD of May 28 

Courteous. mention was made of one of our 
younger contemporaries which had been indulging in what 
seemed to us undue self-congratulation over the publication 
of an illustration a week ahead of “the other papers.” 
THE ELECTRICAL WORLD publishes illustrations and articles 
ahead of the other journals so often that it never thinks of 
saying anything about such a common occurrence. It 
pointed out in the item referred to some instances where 
the journal in question had published illustrations which 
had been made for and published in these columns—some 
of them a year or two ago. Our contemporary asks what 
the illustrations were, and we beg to say for its information 
that its illustrations Figs. 2, 3, 4, 6,7 and 8, on pages 150, 151, 
167 and 168 in its recent issues are without question copies of 
our cuts Figs. 1, 6, 12,7,8 and 9, on pages 73, 74, 98 and 
97 of our issues of Jan. 31 and Feb. 7. Furthermore its 
cut Fig. 16. page 192, is a direct copy of our cut on page 
22 issue of July 12, 1890, made by our own special 
artist. From what we since learn, however, it appears 
to have been aclear case of imposition of the author of those 
‘original illustrations” on the editors of that journal, and 
we take pleasure in saying that we do not think the editors 
are to blame in the matter. 





Peculiar State of the Ac’. OUR editorial remarks made some 

cumulator Patents. time ago to the effect that the law- 
yers often make more money out of patents than the in- 
ventors or owners do, are well illustrated by the accumu- 
lator patents in this country. There are several claimants 
for the fundamental patents of what is broadly known as 
the Faure type, and it appears to have been difficult to de- 
cide who had priority, and to define exactly what each 
claimant had a right to. Even in the Patent Office the de- 
cision in one case alone is said to have been reversed twelve 
times before the case was finally issued, showing that. it 
was not an easy matter to decide. The two principal com- 
panies in this country have apparently been spending as 
much, if not more time, money and attention in fighting 
their cases in the courts during the past ten years than they 
have spent in making and improving their cells. The bat- 
teries are nearly the same as they were many years ago, im- 
provements having been but slight. The result of their fight- 
ing is rather amusing to outsiders. It appears that each ot 
the two companies has had an injunction granted by the 
courts on the other one, preventing it from using a certain 
part or process. But as each of these parts or processes are 
essential to the manufacture of such a storage battery, it 
follows that now neither company can make or sell. 
Rumors state that they are afraid to carry the case any 
further, as that might result in showing that neither of the 
patents were good, thus making the invention public 
property. The whole thing reminds us of a similar fight 
which was recorded in the following well known lines : 
‘*There were two cats of Kilkenny, each thought there 
was one too many, so they fought and they fit, and they 
scratched and they bit, till at last there wasn’t left any.” 
By making a few slight changes this little rhyme might be 
made to apply more directly to the two storage battery 
companies, in a doggerel running about as follows : ** Two 
patents are one too many, in the fight the Co.’s spent their 
last penny ; with grids, holes and *‘ dry” paste, the court’s 
time did they waste, and now there isn’t left any.” 


The Limits of High Po- In discussing the subject of the prac- 

tential Transmission. tical limits of high potentials for the 
transmission of power, a foreign contemporary quotes from 
some articles published in one of our recent issues, and calls 
attention to the fact that too much haste ought not to be 
made in predicting the possibilities of the future in the use 
of exceedingly high potentials. The author, presumably 
Mr. Hospitalier, claims that our present knowledge of the 
action of currents at high potentials is not sufficient to en- 
able us to predict with certainty just how currents and in- 
sulators will behave at potentials far exceeding those with 
which experiments and actual trials have been made. In 
this he confirms our editorial comments of some weeks ago. 
He quotes Mascart and others as having shown that it is 
impossible to get such high potentials as 500,000 volts in 
air under ordinary conditions of temperature and pressure, 
no matter what the distance between the electrodes is. He 
states that according to Mascart the striking distance be- 
tween two spheres 22 miilimetres in diameter is nearly 
proportional to the voltage up to a distance of two 
centimetres, but that beyond this the voltage in- 
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creases more slowly than the distance for instance, at 
10 centimetres it is 119,000 and at 15 only 127,800, an in- 
crease of only about seven per cent,, although the distance 
is 50 per cent. greater. _From a continuation of the curve 
drawn through the results obtained, he deduces the fact 
that the limit in air tends toward a point probably within 
150,000 volts, and this is the same for a few centimetres or 
for many kilometres. Although objections might be made 
to thus continue the curve, yet he thinks that up to strik- 
ing distances of one metre the curves can be relied upon. 
He considers it absurd to talk of using potentials of two 
and three million volts on bare wires in the air, as such 
potentials would, according to Prof. Owens, of the Nebraska 
University, be capable of sparking around the world. He 
admits that much higher potentials can be used in oil than 
air, but states that it is by no mean certain that oil as an 
insulator has all the advantages that have been attributed 
to itsomewhat prematurely; it appears to offer much more 
disruptive resistance to alternating currents of the fre- 
quency of 100 to 150 volts, than to those of greater fre- 
quency, being almost the same as in air. He thinks that 
40,000 to 50,000 volts is the extreme limit possible to- 
day for transmission to great distances. Beyond these fig- 
ures he claims that projects can exist only in fancy and on 
paper. Weagree with him that high potential enthusiasts 
should be warned not to proceed too fast, but.add that in 
view of the present tendency in the direction of using high 
potentials, it would be very desirable to establish the limits 
more definitely by experiments. 





ADVOCATES of electrical rapid transit 
between cities will be pleased to see 
the bold and promising beginning which is being made in 
the new electric line between Chicago and St. Louis, as 
described by Dr. Wellingten Adams in his recent lecture in 
this city, which we give in full in another column as far as 
it relates to the engineering features. Dr. Adams’ untiring 
efforts to start such a road in this country, his well chosen 
location and his success so far, are very creditable. There 
can be little doubt in the minds of electricians, who have 
followed the great progress of electrical traction and who 
understand the limits of steam traction, that the replacing 
of the steam locomotives by electrically propelled cars is 
only a question of time. That it would be practicable, 
there is no longer a doubt, neither is there any ques- 
tion about its being a safer method. The most 
difficult problem in the whole’ matter is to 
convince those who know little or nothing about electricity, 
and therefore look upon it as something mysterious. This 
difficulty Dr. Adams has apparently overcome successfully 
in that case, as there seems to be little doubt that the road 
will be constructed and that work will be begun soon. The 
preliminary surveys and plans have all been made already. 
The general introduction of electric traction on our present 
steam railroads is waiting only for some one to make a 
start. and we are greatly pleased to see that the first road 
of this kind is being started under such exceptionally favor- 
able circumstances. With the exception of the entrances 
through the cities, the proposed road is an absolutely 
straight line, is almost entirely free from grades, and 
the sources of power are a coal mine and a very 
large water power, both located on the route. It con- 
nects two large cities, and is intended to be 
finished in time for the World’s Fair. Unfortunately, 
the electrical features of the road were not explained in 
detail, doubtless for good reasons, and we are therefore de- 
barred from commenting on these. We regret, however, 
to learn that a system is to be used which is new and which 
has not been in practical operation anywhere. In our 
opinion it would have been preferable to use some system 
which has already been well tried and studied, thereby re- 
lieving this important project from the elements of uncer- 
tainty always attending the introduction of new and un- 
tried systems as distinguished from mere enlargements of 
our present systems. We have little doubt that, apart from 
the equipment, the road could be built in the short time 
left, as that merely requires a large force of engineers and 
laborers, but it is very questionable whether there is time 
for developing an entirely new electrical system, and to 
experiment with it. We would, however, be only too 
glad to learn that we are mistaken in _ this. 
The length of the line is 250 miles, and the 
trains are to be run in two and one-half hours, 
or at the rate of 100 miles an hour; but as the entrances to 
the cities are not short, this means a considerably greater 
maximum speed on the road. He proposes to use alternat- 
ing currents of 25,000 volts on the feeders, reduced to 8,000 
volts on the trolley line. The current is to be of the rotary 
field or multiphase kind, but the novel feature lies in the 
fact that one trolley line is to be used. Probably no better, 
more convenient, or efficient system than that using three 
or six phase unsynchronous motors could be wished for 
were it not for the fact that two trolley wires would have to 
be used besides the ground return. Dr, Adams’ proposed 
improvement does away with one of these trolley wires, 
but it is hoped that he does not thereby sacrifice the other 
good features of these motors, except, perhaps, efficiency, 
which could well be sacrificed on a road like this, for which 
the power is so very cheap. We have no doubt that a rapid 
transit line of this kind can be constructed and operated 
successfully, but it may take a little experimenting before 
everything works satisfactorily. Dr. Adams and his as- 
sociates have our best wishes that his creditable work may 
be a success in every way. 


Chicago & St. Louis Elec- 
tric Express Line. 


very 
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NEW BOOKS. 


A DICTIONARY OF ELECTRICAL WORDS, TERMS AND PHRASES. 
By Prof. Edwin J. Houston, Second edition; 562 double- 
column pp., 570 ills. Price $5.00. New York: The W. 
J. Johnston Company, Limited, 1892. (Second notice.) 


It goes without saying that there is a great demand for a 
book of this nature. We have but to think of the magni- 
tude of electrical sciences, arts and industries, and the com- 
paratively short time in which all have been developed, in 
order to appreciate fully the reasons for the advent of 
thousands of words and phrases that designate new ideas, 
new things and new phenomena; and to appreciate the 
ease with which contributors to electrical knowledge may 
propose new words when engaged in a line of research that 
isnew to them, while there exist already words and phrases 
that are better. Many of the words and phrases designate 
ideas or phenomena that something more than a concise 
definition is requisite to make plain even to the techni- 
cal reader. On account of the great activity and progress 
in electrical science and its applications, published text 
is either hopelessly behind the time, or it contains 
the mere elements of a branch of electrical knowl- 
edge. The great sources of this knowledge at the 
present day are the periodicals and papers, and discus- 
sions of learned societies in the interest of sciences and 
engineering. Whether the reader be layman, mechanic, 
engineer, student, teacher or author, his interest must be 
as general as it is special, for the foundation of his specialty 
is built of material selected from general knowledge and 
experience. For example, the manufacturer of under- 
ground cables finds it of advantage to learn what the dyna- 
mo builder knows about his machines, their practical per- 
formances in case of accident, etc., in order that he may 
know the better how to make, market, install and care for 
his cable. In doing this he finds that he is greatly aided 
by a manual that makes plain for him the terms used in 
connection with dynamo-electric machinery. In reading 
one paper after another he comes across words and phrases 
that have been first used in papers that have appeared much 
earlier, and that ofttimes are inaccessible, or require too 
much time to look them up. The production of a suitable 
work of this sort is a difficult task for its author ; he must 
be able to apply a broad technical knowledge, combined 
with an ability for plainness and clearness of expression. 
The definitions and explanations must be technically cor- 
rect, and for the greater part clear even to a layman. 

Prof. Houston has most admirably worked out in this 
edition the ideas that he evidently entertained while writ- 
ing the first edition. The plan of the work is as good as 
any that could be devised, and its mechanical make-up is 
convenient and pleasing. Concise definitions are given of 
all electrical words, terms and phrases that one comes 
across in reading electrical literature. After each defini- 
tion are given, in small type, descriptions, reasons, ex- 
planations, data and laws ; these are aided by numerous cuts 
and diagrams. The words are given in bold type ; the def- 
initions follow in ordinary print, while the explanations, 
etc., are given in small type for the sake of compactness. 
There are two columns to a page, enabling one to read the 
small type with as much comfort as an ordinary book. A 
good idea of the method and execution of the work is 
gained from the following examples selected at random : 

Force, Magneto-Motive —The force that 
moves or drives the lines of magnetic force through 
a magnetic circuit against the magnetic resistance. 

A Committee of the American Institute of Electrical En- 
gineers on ‘‘ Units and Standards” proposed the following 
definition : 

‘*The magneto-motive force in a magnetic circuit is 4x 
multiplied by the flow of the current linked with that cir- 

cuit. The magneto-motive force between two points con- 
nected by a line is the line integral of the magnetic force 
along that line. Difference of magnetic potential consti- 
utes magneto-motive force.” 

The same committee gave the electromagnetic dimen- 
sional formula L* M* 7-), 

The flow or flux of lines of magnetic force in any mag- 
netic circuit is proportional to the magneto-motive force 
divided by the magnetic resistance; or, expressing the law 
in the form of Ohm’s law for current: 


: Magneto-Motive Force 
Magnetic Flux - —— 











: Reluctance. 
In this formula the word reluctance is used in place of 


magnetic resistance. In the case of an electro-magnet, 
the magneto-motive force is proportional to the strength of 
the current which flows and the number of times it circu- 
lates; or, more simply, is proportional to the number of 
ampere turns. (See Turns, Ampére.) 

Machine, Dynamo-Electric, Multipolar 

-A dynamo-electric machine, the armature of 
which revolves in a field formed by more than a sin- 
gle pair of poles. 

This form is usually adopted for large machines as being 
more economical, 

Recalescence.—The property, possessed by in- 
candescent steel when cooling, of again becoming 
incandescent after a certain degree of cooling has been 
reached. 

The property of recalescence was first pointed out by 
Barrett. 

A steel wire heated at the middle or near one end toa 
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bright red, and allowed to cool in a dim light, will cool un- 
til a low red heat is reached, when it will be observed to 
reheat at some point in the originally heated portion. This 
reheating is manifested by a brighter red spot which moves 
along the portion originally heated. This reheating is called 
recalescence, and is due to latent heat (potential energy). 
which, disappearing when the bar was heated, again be- 
comes sensible (kinetic energy) on cooling. 

The temperature at which recalescence takes place is 
sensibly the temperature at which heated steel regains its 
maynetizability. 

The ground has been covered quite as thoroughly as is 
necessary. Looking over the book the writer finds words 
and phrases from every branch of electrical art and societies; 
from the applications of the ‘‘rotary current” for the uni- 
versal transmission and distribution of power to the 
‘‘Faradic current” for healing the sick. In addition to 
words and phrases that are distinctly electrical there ap- 
pear many other technical words. The idea of the author 
has evidently been to thus include the important technical 
words and phrases that are not electrical, but which the 
reader will meet in electrical literature. The writer notices 
that care and judgment have been exercised in the selection 
of this class of words. Few definitions of this sort appear 
that are not of use to many. The wisdom of the adoption 
of this feature of the book is more thancommendable. The 
work has been thoroughly and conscientiously performed. 
Certainly its author can be credited with but few sins of omis- 
sion. For these the writer has sought quite in vain. After the 
application of many tests he found but one useful phrase 
that had escaped attention—this was ‘critical tempera- 
ture.” The conscientious spirit that characterized this 
work even in the first edition has in this one produced a 
volume that is as clear and accurate in its definitions and 
explanations as can reasonably be expected in the present 
state of the science. Many attempts to find slips of this 
nature were made with the result of finding but one that 
is worthy of mentioning. On the top of page 530, ‘*Con- 
stant Current Transformer,” is defined as ‘‘A transformer 
in which a current of constant potential in the primary is 
converted into a current of constaut strength in the sec- 
ondary, despite changes of load on the secondary.” <A 
Constant Current Transformer is one that converts a con- 
stant current of one value and variable potential in the 
primary to a constant current of the same or any other de- 
sired value and variable potential in the secondary despite 
changes of load. This is the transformer that has long 
been known as the Constant Current Transformer, while 
the modern Constant Potential Constant Current Trans- 
former occasionally goes by that name. 

The encyclopedic character of the dictionary is a most 
serviceable one. The explanations, data and illustrations 
that thus supplement the work are of great utility in giv- 
ing the true meaning of a word or phrase and as an aid for 
refreshing one’s memory. This portion of the work has 
also been executed with care and judgment, and we have 
scarce a criticism to make regarding it other than that of 
highest praise. It might have been well in some cases to 
have made the technical explanations a little more elabor- 
ate, and in others to have included important data. For 
example, we find under ‘ Hysteresis” tables that are so 
well arranged that any one would in a general way appre- 
ciate quantitatively hysteresis values, while we can find 
nowhere corresponding values for the relation of induction 
B to M. M. F. H, for the magnetic materials. Under 
ampére turns we find ‘‘the practical unit of magneto- 


: Oe . sie : 
motive force is ia xX ampére turn = .0796 ampere turn. 


Therefore the magneto-motive force, M. M. F., is found by 
multiplying the ampére turns by 4 7 or 12.57.” It seems 
to the writer that here it would have been well to have 
added that one practical ampére turn = 1.257 practical 
units of M. M., F. 

In mentioning these points I have illustrated the com- 
pleteness of the work, for it will be seen that they are all 
of trivial importance and of the sort that only years of 
diligent and competent criticism can eliminate. We may 
illustrate the usefulness of the dictionary by considering 
the satisfaction with which a master mechanic will turn to 
it for aid as he peruses modern contributions on the design 
of electrical machinery, and meets such words and phrases 
as induction, electro-dynamic induction, electro-magnetic 
induction, magnetic induction, magnetic flux, magnetic 
density, magnetic lines of force, intensity of magnetization, 
etc., that either have meanings which differ but little, or, 
being alike, often signify entirely different things. A lay- 
man will find the dictionary of use to him at every turn of 
the subject. It will aid the student to grasp clear 
conceptions of the precise meaning of words and 
phrases new to him that his text continually brings 
before him. Mechanics, constructors and _ superin- 
tendents will find it of great aid to them in 


familiarizing themselves with knowledge of the principles 


and laws that determine the form and behavior of forces, 
materials, apparatus, machinery and appliances with which 
they may be concerned. Designers and inventors cannot 
afford to be without it. They are constantly being led to 
look closely into phenomena, methods, and results that 
hitherto have not been familiar to them, and have need, 
therefore, of means for quickly ascertaining the correct ideas 
conveyed by the new words they meet. Attorneys en- 
gaged in soliciting electrical patents must have on hand 
the means by which they can at short notice become fa- 
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miliar with the exact nature of any actual or proposed 
methods of working, or of any device or appliance by 
means of which new and useful results are obtained. It 
shouJd be in the hands of every contributor to electrical 
literature. He will find it of service in refreshing his 
memory on the precise meaning that is generally attached 
to the technical words and phrases he proposes to use. 
One of the immediate results will be that he will avoid the 
introduction of new words when there are old ones that 
convey ideas which answer his purpose as well. 
Harris J. RYAN. 
—___—\_@ «+ @ + @ --— — 
The Ampere-Centimetre as a Unit of Magnetism. 


BY CHAS, P. STEINMETZ. 

With great interest I notice the proposition made by Mr. 
Carl Hering* of the ampére-centimetre as the unit of mag- 
netism, the more so, as it is evidently not a mere incident 
that ampére-centimetre and magnetic flux are of equal di- 
mension, but well founded in the fundamental definitions 
of our system of absolute units, namely, in the definition 
of the permeability as absolute number. So well, indeed, 
that the ampére length as unit of magnetism even enters 
into the definition of some of our most important absolute 
units. For, as the coefficient of seif-induction, L, is de- 
fined as the ratio of the current into the magnetic flux, and 
the unit of self-induction being the henry = 10° centime- 
tres, this gives as magnetic flux surrounding a_ portion 10° 
centimetres long of a straight wire of infinite length ex- 
cited by one ampére (= 10--' units) the magnetism 10° lines 
of magnetic force. Hence the coefficient z K, that is, the 
magnetism per unit of length and per unit of current, be- 
comes unity also for the straight line of infinite length, or 
equals 10° practical units (volt line). 

Now if K is constant and independent of the radius of a 
circle, we have in a circular conductor (of infinitely small 
diameter) uhe magnetic flux one per unit of length and 
unitof current, or for the whole circle: L = 22 Cr, which 
agrees with a well known formula. 

But only for the circle and the infinite straight line is 
the flux per unit of length constant; in any other figure it 
is different. Consider an ellipse having the diameters a 
and b. If a= b, the ellipse is a circle, and the flux per 
unit of length of the circuit,7 KC=C. But if b = O,the 
ellipse degenerates into a bifilar conductor, which, in this 
theoretical case, where the diameter of the conductor = O, 
incloses no magnetism, so that the magnetic flux per unit 
of length = O. 

Hence for an ellipse having diameters a and b, the mag- 
netic flux per unit of length and per unit of current can 
have all values between unity and zero, according to the 
ratio of ato b. 

In the case of a medium of permeability different from 
un)ty the ampére-centimetres of the circular conductor will 
have to be multiplied by the permeability to give the mag- 
netic flux. 





BY ELIHU THOMSON, 

On reading Mr. Hering’s paper on the ampére-centimetre, 
the only thing which suggests itself is in relation to the 
ratio K. Whilethis may be considered constant with cir- 
cles formed by conductors of circular section, or by con- 
ductors the dimensions of which bear in all cases a definite 
relation to the radius of the turn, yet variations in the form 
of the section of the coil or turn will make a difference in 
this ratio K, assuming the coil or turn to inclose and be sur- 
rounded by air only. The ratio K approaches unity asthe 
length of the coil or turn in the direction of its axis is in- 
creased, 

Mr. Hering is quite right in saying that his deductions 
are based upon theoretical conditions, that is, assuming a 
filamentary wire of no appreciable diameter. Practically 
the coil or conductor will have a shape which, in relation 
to the radius of the turns of wire, changes greatly, and this 
will involve a change in the value of K. Besides this, many 
of the coils used in practice are not circular in outline, but 
more or less rectangular or oblong. Ido not think, there- 
fore, that the ampére-centimetre would bea measure of uni- 
versal application, while, on the other hand, it may be quite 
useful in some caves. 

BY TOWNSEND WOLCOTT. 

The following remarks are intended as supplementary to 
the paper * of Mr. Carl Hering on the ampére-centimetre : 

As the circumference of a circle = 2 7 r, x being the 
radius, whatever is true of an ampére turn is true of 2 2r 
ampére-centimetres for circular coils, including as a par- 
ticular case a straight line when r = ow. That the total 
induction (or magnetic lines) per ampére-centimetre, how- 
ever,is a constant only for circular coils, is easily shown. 

The intensity of the magnetic force ], and, consequently 
in free space of the induction B, about an infinite straight 
conductor (not a finite straight portion of a circular con- 
ductor of infinite radius) carrying one ampére, is =. x being 
the distance from the axis of the conductor. Consider one 
centimetre of the conductor. Conceive a plane whose edge 
starts in the axis of the conductor, and which extends to 
infinity in one direction. The surface integralof B through 
a strip of this plane one centimetre wide, starting from the 
surface of the conductor and extending clear across the 
plane to infinity, will be the magnetic lines from one am- 





*See ELECTRICAL WORLD, May 28, p. 363. 
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pére-centimetre. If the conductor has a circular cross- 


OQ 
section of radius a, then this surface integral is if " a? a 


#, which is decidedly different from the other value. 

Nevertheless, both values are correct. In case the 
straight conductor is a portion of an infinite circle, the 
strip above mentioned, although parallel for finite dis- 
tances, runs to a point at an infinite distance, and the integral 
is no longer infinite but has the value found by Mr. Hering. 
We see from this that it is not safe to assume that the in- 
duction per ampére-centimetre is constant for all coils 
o mposed of circular and straight contours, such as these, 
[_]) > ffor instance, which are common forms in 
dynamos. Moreover, in coils with iron cores the per- 
meability of the iron comes in and we cannot determine 
the induction directly, but must start with the magneto- 
motive force, which is 4 7 per ampére turn for a circuit of 
any form whatever, and then find the magnetic induction 
from the magnetic resistance. 

The only uncertainty is involved in the determination of 
the magnetic resistance of the cores. The magnetomotive 
force between two points is the difference of magnetic 
potential between the points, and is equal to the line 
integral of the magnetic force at a point represented by H. 
This is entirely analogous to the electromotive force bet ween 
two points which is the difference of electrical potential 
between the points, and is equal to the line integral of a 
quantity which is called in the first edition of Maxwell 
electromotive force at a point, and in the second edition re- 


sultant electric intensity. 
ee a 0 te 


Test of the Neversink Mountain Electric Road.—III.* 








BY HERMANN S. HERING AND WILLIAM S. ALDRICH, 
OF JOHNS HOPKINS UNIVERSITY. 


Ill.—THE LINE. 

From Ninth and Penn streets to the city limits the line 
construction is of the ordinary overhead type, with wooden 
side poles and span wires. From this point over the mount- 
ain the construction is of the side bracket type, with plain 
undressed wooden poles and iron pipe brackets. The poles 
are placed 100 feet apart, but this is often varied on account 
of the great variations in the curvature of the road at many 
points, frequently necessitating pull-offs and anchor guys. 
The road being single track and originally intended for 
frequent car trips, was constructed with 14 turnouts, with 
the usual overhead frogs and switches. The present 
schedule for running the cars renders almost all these turn- 
outs unnecessary and the company has begun to remove 

9th & Penn Sts. some of them on account of delays 
— and jumping of the trolley, caused by 

















WTR S048 ; 
— - having to pass these needless turn- 
Pee, tt ee outs. On an excursion road of this 
~~ ||. kind with so many prominent stop- 
R=0.73 ping places, time would be saved if 
—— the turnouts were located at these 


stations, instead of being scattered 
promiscuously over the entire route, 
as might be called for in three-minute 
car intervals on a street car road. 
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Ej The ground return within the city 

| ie limits is made by connecting the 

5 ps double-bonded flat rails to a No. 4 B. 
= 0.69 





Line Resistance, in Ohms, from point 
of Observation to the Power House are 
designated by R. 

Turnouts are designated by letter T, Trolley 

Sizes of Wire, designated by letter Main 
W are given for B. & S. Gauge 

Ground 


Feeder amas as as am am oan 
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land House: a No. 000 B. & S. to a point near Heiner’s 
Springs on the north side of the mountain; and a No. 1 B. 
& S. to a point near No. 18 turnout. Mains of Nos. 4, 1, 0, 
and 000 B. & S. are run along the entire route, except from 
the Highland House to the No. 8 turnout, in which the No. 
00 feeder is used for both purposes. The general distribu- 
tion of the mains and feeders, and their respective sizes, are 
shown in the wiring diagram, Fig. 8. 

The line resistance was determined at various points by 


898 


The track construction over the mountain is of the 
railroad type, with 56-pound steel T-rails, set to standard 
gauge of 4 feet 8} inches, with standard tie system of 26- 
inch spacing, but within the city limits ordinary flat tram- 
rails are used. The road is ballasted with two feet of 
crushed stone, and has withstood the most severe storms 
with no wash-outs. The surveying, grading and road con- 
struction were done by Kendall Brothers, of Reading, with 
the supervision of Mr. William H. Dechant, to whom the 
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FIC. 9.-PROFILE OF THE ROAD. 


taking simultaneous readings et the power house and on 

the car, and making the computations from the current 

and drop of potential thus obtained. These values are given 

in Fig. 8, and the mean values in the accompanying table : 
TABLE III. 


Mean resistance over entire line, in ohmS ..............0000008 0 
Maximum resistance on the line = 0 
Minimum = 0 
Mean drop of voltage, per cent (about) kdce dbase Maks aaeenewkeeee 6. 
Maximum drop of voltage, per cent (normal current) See 10 
Minimum 3 
Mean line efficiency, per cent (about)...............000.eeeeeeee 94. 


The line is protected against lightning by four Wasson 
gravity drop protectors, which upon every occasion have 
worked with entire satisfaction, though the motors and 
dynamos were usually cut out during heavy storms. A 
moderately expensive, though very effective method of 
protecting the line, over the mountain circuit, against dan- 
gers from lightning, might be to run a small copper wire 
from the top of alternate poles to the rails, thus allowing a 
constant discharge over the entire mountain during storms. 

The line construction was begun by Chadburne, Hazle- 
ton & Co., and partly reconstructed and completed by the 
Edison General Electric Company. The cost of the line 
construction was about $2,000 per mile. The wire was 
made by the Edison General Electric Company. 


IV.—THE ROAD. 


The constructive features of this mountain railroad,whose 
route was shown in the map, Fig. 1, are interesting in 
many respects. The choice of the route has been such as 
to bring itto the prominent points of lookout around the 
mountain; to develop the parks and summer resorts, and to 


iFIG. 8.—-FEEDER MAP. 


& S. copper wire imbedded between the rails. On the 
mountain the T-rails are double bonded throughout and 


Cross connected at two points, as shown in the wiring dia- . 


gram, Fig. 8. These cross connections are made with No. 4 
and No, 00 B. & S. wire. The same two sizes of grounds 
are used from a point on the line near the pavilion to the 
power house, while a third ground, No. 000 B. & S., leads 
from a point near the car house to the power house, where 
these grounds are connected to the dynamo. 

Four feeders are 1un from the power house: a No. 000 
B. & 8. to the White House ; a No. 00 B. & S. to the High- 


*For the first and second sections of this article s see THE ELECTRI- 
CAL WORLD of May 28 and June 4, 1892. 











bring land, valuable for hotels and 
within easy access of the city. 

Probably the most difficult portion of the road construc- 
tion is on the south side of the mountain, on the sudden 
slope above the Horseshoe Bend of the river. At this place, 
for a distance of half a mile, there are eight curves, 
varying from 20 to 40 degrees of curvatures, all on a 3.64 
per cent, grade. A view of this portion of the road was 
shown in Fig. 2. It willbe seen that considerable cutting 
was necessary, often 30 feet of solid rock, to form the road- 
bed. Owing to its steep declivity the filling extends far 
down the mountain side,—the Philadelphia & Reading 
Railroad tracks being 300 feet below. 


private residences, 


authors are greatly indebted for the road map, plan, 
profile, power house drawings and other valuable data, 
from which some of the drawings for the illustrations were 
made and several of the accompanying tables computed. 
These tables show the essential features in a concise form, 
and in connection with which the map, Fig. 1, and the 
profile, Fig. 9, should be referred to. This profile shows 
the elevation of the roadbed, from the Klapperthal to the 
Ninth and Penn streets terminal, as well as the Short Line 
from the Upper Junction to the Lower Junction. The 
elevation of grade terminals and other points, the grades, 
grade lengths and distances from Klapperthal terminal 
are given. 

Table IV. shows the elevations of principal points, from 


the river bottom to the summit of the road. 


TABLE IV.—ELEVATIONS OF PRINCIPAL POINTS. 
Above mean Above Reading 
tide datum. City datum. 


: Feet. Feet. 
River bottom, below the dam ........ Mek. "eee 
Usual surface level of river, below 

NS orev eh ad and, Wal aes 4 h060saau be ON ae 
Comb of Big Reading Dam............. 168.81 
Level of pawrer Se pause See a | ee 
Reading City Datum.......... ...+ «+++ 200.00 0.0 
Lowest point of re Mountain 

—_ near Muhlenburg street cros- 

eI ees g demas 232 00 32.00 

Klapperthai os cs Sh seen res 256 . 00 56.00 
Ninth and Penn street terminal........ 282.00 82.00 
We I e nocncccvescose sce 408.50 208.50 
RG cae cptacencevvcvadacese 432.9 232.9 
RIL, dn 6 ccs o0cnstatbesecncce 610.9 400.9 
vad acca aeccdsconshs® 738.1 538.1 
*Neversink Mountain Hotel station. . 762.9 562.9 
ed, ci enknvesn canny’ 776.9 576.9 
Point Leskent Re ee 805.5 605.5 


Table V. shows the usual route taken by the cars ina 


round trip. 
=f TABLE V.—CAR ROUTE FOR ROUND TRIP, 
Ninth and Penn street to Klapperthal via Neversink Mountain 


Hotel. 
Feet. Miles. 
F rom ine and Penn street to White House......... 5,850 
White House to Lower Junction...... .......... 
“ Lower Junction to Neversink Mountain Hotel. 10,130 
“  Neversink Mountain Hotel to Highland House 5,725 


*“* Highland House to apes BEROGIOD. .. ccccceces 3,770 
** Upper Junction to Klapperthal terminal...... 10,605 
rv anks icin ce habtGisal eee en etradecsvee 36,916 = 6.99 
Klapperthal terminal to Ninth and Penn street, via Short Line. 
Feet. Miles, 
From Klapperthal to Upper Junction.........--sceee- 10,605 
‘* Upper Junction to Lower Junction.............. 4,200 


** Lower Junction to White House................ 836 
** From White House to Ninth and Penn street.. 5,850 


RS aoa sk evcesiasedacsddos Miaeds gi aeese 21,491 = 4.07 
Length of usual round trip, Ninth and Penn street 
Se ake cic kebcvegesacedaaeigundecuavnaen 58,407 = 11.06 


Table VI. contains an enumeration of road lengths, 


curves and grades. 
TABLE VI,—ROAD DATA, 


Track. 
Length of road, including short line................... 41,116 7.787 
Length of straight track (41.5% of total)................ 17,066 3.232 
Longest stretch of straight track................06000. 2,000 0.379 
Avetege ie length of straight portions of track.......... 304.7 0.058 
Eight 35 to 40 degree curves, mean length................ 278 feet. 


Two 40 degree curves are on a 5% grade. 
The longest is a 35 degree curve, 3.5% grade, length.. 525 “ 


Ten 20 to 30 degree curves, mean length. ................. ” = 
The longest is a 25 degree curve, near Highland 
House, len e a salle #iei< an Ge head denna ee meds i 
Forty-six 16 to ee Curves, mean length............ —_— 
he longest es oe] degree curve, 3.64% grade, len sb. 690 ** 
The steepest is a 20 degree curve, 6.4% grade, len — * 
Eighteen 0 to 10 degree curves, mean length. . 378 ** 
e ong is a 1 degree 40 minute curve, B.948 grade, 
PERT Bea ceh caaxt ests cnchetac 3 Cdachdnetsdecce a ~ 
The steepest is an 8 degree curve, 4% grade, length.. 460 “ 
The average curvature (excluding straight track) of 82 
CUS Cade bc waniics «Wed ees cubs denceedectvhsdeieskaaes 17,35 deg. 
Grades. Feet. Miles. 


Sixteen epetes, varying from 1% to 6.4%, 
The shortest grade is a 1.00%................0005 400 0.07 
The longest grade is the 3.64%...............0.055 11,575 2.19 
The steepest grade is the6.4%. .  ............. 925 0.18 
Mean ascending grade, round trip, 3. 74%. 
Total len of ascending grades ............... 27,805 5.26 
Total car-lift, round trip (as per Table VII.).... 1,040. 1 
Mean descending ade, round trip, 3.45%. 
Total length of descending grades. ............ 30,170 5.72 
Mena nests Wikte eel Foes oy Bia is 
} , Ninth an enn apperthal, v 
wenets sine, 3.116. aP ware is 
ean grade. nth an enn to Kla rthal, via 
Nev. Mt. Hotel, 3.475% - 
Mean grade of the entire road, 3.53%. 


From Table VII., which contains what the authors have 


* Proposed location at time o of writing. 

























































































896 
termed the ‘‘ car-lift” and ‘‘ car-drop” data, it will be seen 
that on the usual route the car goes up on the steeper and 
shorter grades, and goes down by gravity on the easier and 
longer grades. Thus, the total car-lift on the round trip, 
which represents the sum of the differences of level on the 
ascending grades, is 628.1 feet—from Ninth street and Penn 
street to Klapperthal (via Nev. Mt. Hotel), and 412 feet on 
returning (via Short Line)—making a total car-lift for the 
round trip of 1,040.1. The sum of these ascending grade 
lengths is 27,805 feet (horizontal, giving a mean car-lift of 
3.74 feet per 100. Similarly the car-drop, representing the 
sum of the differences of level on the descending grades for 
the same round trip, is 1,040.1 feet, in a distance of 30,170 
feet, the sum of the descending grade lengths, which gives 
a mean car-drop of 3.45 feet per 100, The total car-drop is 
obviously equal to the car-lift for the round trip; but, for 
the sections going and returning, the difference between 
the car-lift and the car-drop is that due to the difference in 
level between the terminal points of those sections—in this 
case 26 feet. 
TABLE VII. 
CAR-LIFT AND CAR-DROP DATA, 
Usual route, Ninth and Penn street and return, 
7-——Car-Lift.--—~. ———-Car- ae 


Grade, Length Lift Grade, Length Drop 
1.—GOING : per 0 on per of on 
Via Neversink. cent. grades. grades, ceni. grades. grades. 
Mountain Hotel..... ee 400 4.0 2.5 2,000 50.0 

2.4 500 12.0 1.0 1,400 14.0 
5.0 2,025 101.3 1.6 1,025 16.4 
6.4 925 59.2 2.4 1,075 25 8 
3.94 9,350 368 .4 3.0 1,625 48.7 
40 1,475 59.0 3.64 11,575 421.3 
1.35 525 7.1 3.5 1,650 57.7 
3.6 475 17.1 3.0 675 20.2 


Se oa se dinine seach See 628.1 21,025 654.1 
Difference in level be 
tween Ninth and Penn 
and Klapperthal Ter 








re 26 0 
654.1 654.1 
L1.—RETURNING : 
Via Short Line.......... 3.0 675 20.2 3.6 475 17.1 
3.5 1,650 57.7 4.0 4,200 168.0 
3.64 7.805 284.1 3.94 620 24.4 
2.5 2,000 50.0 6.4 925 69.2 
sah 5.0 2,025 101.3 
ities 2.4 500 12.0 
se ia 1.0 400 4.0 
De itvecicn bckve cbse 12,130 412.0 9,145 386.0 
Difference in level be 
tween mingpertbal 
terminal and sinth 
and Penn street....... 26.0 
412.9 412.0 
SUMMARY: 
on i Ses 15,675 628.1 ooo 31,085 654.1 
Il.—Returning........... .... 12,130 412.0 ican ee 386.0 
RN ea nest OF A 27,805 1,040.1 ... 30,170 1,049.1 
Car-lift per 100 feet (horizontal), round trip...................-.. 3.74 
Car-drop per 100 feet (horizontal), round trip..................... 3.45 
feet. 
Length of the 12 ascending grades ........... ..........ecceees 27,805 
Length of the 15 descending grades..................00-06 seeee 30.170 
Length of the two level stretches.......... 0.0.0.0 .cccccceceeeee 432 
yee ee GP o.oo o sich acboctccecabessesccecaucs 58,407 


Such civil engineering details as are contained in the fore- 
going tables, in connection with the route, car-lift and car- 
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34 feet long, with double trucks, and made especially for 
mountain travel. They weigh 22,000 pounds fully equipped, 
seat 40 passengers, and have standard 30-inch flange wheels 
and 3}-inch car axles (between journals). The gondolas 
weigh 18,000 pounds, and seat 70 passengers. 

Each motor car was originally equipped with two No. 6 
double-reduction 15 horse-power Sprague motors; but owing 
to the heavy duty required these motors were found to be too 
light, and were replaced by the new Edison single-reduction 
25 horse-power motors. These have proved themselves to be 
equal to the demands of the heaviest excursion travel, at 
one time hauling 180 passengers on a car up the 3.94 per 
cent. grade ata speed of 12 miles an hour. 

Fig. 10 shows the wiring diagram of the car and motors 
as used on the Neversink Mountain Railroad. This diagram 
has been kindly furnished the authors by the Edison Gen- 
eral Electric Company, and shows the connections for two 
single-reduction street car motors, having three pairs of field 
coils each, and the motors connected in parallel. 

The disposition of the weights on the driving wheels of 
each truck of these double-truck cars was originally two- 
fifths of the weight of the car body and one-half of the 
motor. This is equivalent to 75 per cent. of the combined 
weights of the motor and car body being supported on the 
motor axle. Under these conditions the light wheels were 
found to ‘‘kick up” and leave the rails under sudden 
torque. To obviate this trouble the Neversink company 
moved the pivots of the trucks toward the light wheels, so 
that 59 per cent. of the combined weight of car body and 
motors should be on the driving axle and 41 per cent. on 
the free axle, instead of 75 per cent. and 25 per cent., re- 
spectively, as before. Since that time they have had no 
trouble from this cause. 

The free or light wheels have been found to flatten more 
rapidly than the motor wheels, an effect obviously due to 
the skidding when the brakes are applied at the ordinary 
pressure for the effective braking of the driving wheel. 

Under ordinary conditions the motor wheels were found 
to slip quite frequently; not enough to become noticeable, 
however, except by careful observation of the axle speed. 
The speed of the motor axle during some of these slips was 
found to increase 50 per cent. for a period of three to five 
seconds. 
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The Advance of Electricity.* 





BY EDWIN J. HOUSTON, 

King Solomon, speaking of his age, said, ‘‘ There is noth- 
ing new under the sun,” and King Solomon was qualified 
to judge, for he was learned far beyond any other man of 
his time, and possibly beyond any who came after him! 
To the superficial student of scientific progress it may 
readily appear as if, in reality, there was nothing new 
under the sun. Let such student, however, once drink 
deeply at the fountain of scientific historical knowledge, 
and he will view the facts in a very different light. To 





TION CABLE 


drop, furnish invaluable data for the electrical engineer in 
determining the performance of car motors on different 
grades, and also furnish much needed constants in electric 


traction work. All electric roads of importance should 
preserve such detail data of their road construction, in 
order to facilitate the economical equipment of the line and 
car; and such data will also be useful in allowing for the 
variations of the load at the power plant. 

Between the seasons of 1891 and 1892 some alterations 
have been made in the road; such as widening the roadbed 
by cutting and filling on the steep slopes, removing some 
unnecessary turnouts and slightly altering the curvature 
of the road at a few of these points. 


V.—CAR EQUIPMENT. 
The road is equipped with four motor cars and four 


gondolas, made by the J. G, Brill Co. The motor cars are 
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SW RESISTANCE. 


assert that there is nothing new under the sun since the 
time of Solomon, is to assert that the human mind has 
made no progress since that time—has undergone no 
development. Certainly no one could be found willing to 
make such a monstrous assertion. 

Ideas born out of time, like immature or unripe fruit, 
die an uatimely death. Great ideas are conceived in dif- 
ferent parts of the world by different brains at times often 
hundreds of years apart ; but unless the world is ready to 
receive them they are unnoticed, perhaps ridiculed. Great 
ideas or inventions can be arranged under three great 
types or classes: Immature or incomplete, mature but un- 
ripe, ripe. 

Ideas or inventions of the first type produce but little 


. Abstract of a lecture delivered by Prof. Edwin J. Houston, of 
Philadelphia, before the Department of Electricity of the Brooklyn 


Institute of Arts and Sciences, Brooklyn, N. Y., June 1, 1892. 


VoL. X1X. No. 24. 


effect in the world—at times, however, they tend to direct 
thought to certain channels and thus act as forerunners of 
greater and more valuable ideas. 

Ideas of the second type are mature, but the times are 
unripe for them; the condition of the environment un- 
suited ; and therefore, though matured and complete in 


themselves, like unripe fruit, they produce no progeny for 


the development of the world. 

Ideas or inventions of the third type are of far greater 
value to the world than those of the second type, since they 
bear fruit almost immediately. It matters little to the world 
whether they have been conceived before or not. When 
practicable, they must necessarily find birth or creation as 
soon as the times are ripe forthem. The fact that such 
ideas are subsequently found to be old ones does not pre- 
vent them from being original with their later producers. 
As to this class of inventions, if the world is ripe and ready 
to receive them, it may happen that they may be made in 
different parts of the world at about the same time. Prof. 
Youmans expresses it as his opinion that great ideas belong 
to eras rather than to individuals ; that intellectual prog- 
ress may move in waves toward the boundaries of the un- 
known, and many investigators moving with that wave 
may, at very nearly the same time, discover new features 
and facts on the horizon beyond. 

Let us, then, with the scientific historian, pass hurriedly 
over the path of the wave of electrical progress, and note 
the more important records left by it at different stages of 
its advance. Beginning with the oft reverted to experi- 
ment of the Greek Thales, it was not much, when viewed 
in the light of the world atits birth, some 600 B. C., merely 
a piece of amber rubbed against the clothing ; merely the 
gaining of a strange property of first attracting and then 
repelling light objects brought near it. It was, however, 
the birth of a great idea that, unfortunately for the world’s 
progress, belonged to the class of immature ideas. Viewed 
in the light of to-day, its importance can hardly be over- 
estimated. It pointed outa terra incognita, an unknown 
realm of phenomena, that occupied nearly the entire do- 
main of nature, and only waited patiently to be observed. 
However, it bore no fruit until a thousand years later. 

Too often is the cry of cui bono raised when some appar- 
ently trifling physical phenomenon is recorded ; and I have 
no doubt that the friends of Thales regarded him in the 
light of a harmless enthusiast. 

The next step for ward was not made until toward the close 
of the sixteenth century, when Dr. Gilbert, physician to 
Queen Elizabeth, extended the observation of Theophrastus 
(the latter made in 300 B. C.), and showed that many bodies 
beside amber and tourmaline, when subjected to friction, ac- 
quired the strange property of attracting and repelling light 
bodies brought near them. He divided bodies into two great 
classes : electrics, or those which could be electrified by 
friction ; and non-electrics, or those which could not be so 
electrified. But we have since discovered that this classifi- 
cation was based upon an erroneous idea. 

After Gilbert come Stephen Gray, who, in 1729, first 
pointed out the distinction between conductors and non- 
conductors of electricity; and Dr. Franklin, in 1748, set 
fire to spirits of wine by a current of electricity sent across 
the Schuylkill River, using the river and earth as return. 
It would seem that the telegraph belonged to inventions of 
the immature class, and at this time necessarily died with- 
out bearing fruit. 

1745 was a memorable year in the history of electrical 
progress, for it was in this year that Von Kleist, Dean of 
the Cathedral of Comin, in Pomerania, made the.discovery 
of the Leyden jar. This invention belonged to the type of 
ripe inventions, and naturally enough we find several claim- 
ants for its first conception. As far asI have been able to 
trace original records, it would appear that its first dis- 
covery was made by Von Kleist, in 1745, although Muschen- 
broek or Cunzeus, of Leyden, also claimed the discovery. 

Perhaps some of the most important investigations that 
have been made in recent years have been those of Nikola 
Tesla, concerning the effects produced by discharges of 
alternating currents of high potential at extraordinary fre - 
quencies. 

Tesla has shown bya series of experiments that are 
unique both for their completeness and wide scope, that 
for discharges of enormous frequency ordinary conductors 
become absolutely non-conductors, while such substances 
as vulcanite and glass, that for ordinary currents possess 
the highest powers of insulation, are readily traversed by 
such discharges. He has proved that the physiological ef- 
fects of such discharges are much less marked than are 
those of constant currents or of alternating currents of but 
moderate frequency. He has made many other valuable 
discoveries; indeed, the investigations made by this acute 

observer have almost opened, so to speak, a new science 
within the comparatively new science of electricity. 

Anexceedingly important discovery concerning a pecu 
liarity of the discharge of the Leyden jar was made in 1842 
by Prof. Joseph Henry, of America. This discovery refers 
to the peculiarity concerning the nature of the disruptive 
discharge of such jar; and it is on the line of this peculiar- 
ity that most of the recent deVelopments of this instrument 
have been made. 

The idea concerning the flow of electricity through a wire 
is apparently an exceedingly simple one. Up to a very recent 
date it was believed that electricity passed through the sub- 
stance of the conductor. However, our modern views 
have changed profoundly in this respect. According to 
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Poynting and others, the energy of electric discharges is 
not propagated or transmitted through the conductor, but 
through the ether which fills the interatomic or intermolec- 
ular spaces or the medium lying outside of the conductor 
as well as within the conductor itself. It is this medium 
which is known in science as the dielectric, and is ordina- 
rily looked upon as the non-conductor or the insulator of 
the wire. For example, in the case of a telegraph wire 
strung on insulators and passing through the air between 
the two stations, the air and the glass insulate the said 
conductor from the earth. According to the modern the- 
ory of the propagation of electricity, however, the electric 
energy is in reality transmitted through such non-conduct- 
ing paths, and is rained down on the surface of the con- 
ductor from the space outside it, the conductor acting 
merely as a sink or place where the electric energy can 
dissipate itself. The electric energy is, therefore, really 
propagated through the so-called non-conductor and ex- 
pends its energy or manifests its characteristic effects in 
the conductor itself. 

As we all know, ships at sea are very liable to be injured 
by lightning, and until William Harris, of England, 
proposed a system for the electrical preservation of vessels, 
many good ships were destroyed by such discharges. 
Harris’ proposition to place lightning rods on ships, like 
many propositions for the good of mankind in general, 
were first received with very great disfavor by the public. 
Prior to Harris’ time some little attempt had been made to 
protect ships from lightning; but ineffectually. The rods 
were passed along the masts of the vessel, often but a single 
rod on the main mast, which was carefully separated from 
any mass of metal in the ship and passed down into the 
water from the end of the bowsprit. Such a lightning 
rod, like an incompetent physician or lawyer, was worse 
than useless—indeed, dangerous; and considerable dis- 
credit was thrown on the protective power of lightning 
rods for such reason. Harris suggested the necessity of 
connecting the lightning rods with the copper sheathing of 
the ship’s bottom, and with ali masses of metal in the ship, 
and especially with the metal covering of the outside of the 
powder magazine. He was regarded as an innovator of 
the most dangerous type; but his invention was applied 
and proved most successful. Asa result he was given the 
honor of knighthood. 

It was not until the great and only Faraday conducted 
that magnificent line of experiments between 1831 and 
1832 on the means for producing electricity from magnet- 
ism that the road was opened up for the production of a 
new electric source in a dynamo-electric machine. Nor 
was it until Sorens Hjorth and Gramme, together with nu- 
merous others, produced the modern dynamo thata ripe in- 
vention was offered to the world. The successful production 
of the modern type of dynamo machine probably found its 
first exponent in the completed Gramme machine. This 
machine gave that impetus to electric science which, begin- 
ning about 1874-75, has continued to the present day, and 
furnishes one of the best examples of remarkable progress 
along a particular line of science that the world has ever 
seen. To attempt to trace the history of the dynamo-elec- 
tric machine would carry this paper to undue length. 
Faraday built far better than he knew. Could he see the 
many forms of dynamos which are in all parts of the 
world now converting mechanical energy into electrical 
energy, with wonderful efficiency, he would thus appreciate 
the almost immeasurable gift that he freely gave to the 
world. 

The invention of the modern dynamo made possible the 
invention of the electric motor, which during the past few 
years has been successfully carried to an extent that ap- 
pears almost incredible. Electric motors of efficiency as 
high, or even higher, than 90 and 95 per cent. can be pro- 
duced. Contrast this with the efficiency of the modern 
triple expansion steam engine. I believe in that case 17 
per cent. would be regarded as higher than the facts usually 
warrant. 

Let us not overlook the telephone. 

An outgrowth of the telephone appeared in the phono- 
graph, the invention of Edison. This instrument is familiar 
to all. 

There are many other inventions which lack of time com- 
pels me to pass unnoticed. I know how dangerous it is, 
even under the most favorable circumstanees, to assume 
the position of a prophet; yet I desire to venture a few sug- 
gestions concerning what seems to me electric science has 
in store for the human race in the near future. 

1, A cheaper means for the production of electricity 
than is now obtainable by burning coal for the purpose of 
driving asteam engine, which in its part turns a dynamo- 
electric machine. This invention wiil probably be found in 
some improvement in thermo-electricity, whereby coal will 
be burned directly to produce electricity, and not through 
the double intervention of the steam engine and the dy- 
namo. 

2. The entire replacement of the steam engine by the 
electric motor. Ido not think it unreasonable to believe 
that many in my audience to-night will live to see the 
steam engine relegated to the scrap pile as antiquated and 
possibly even to hear it spoken of in their times as an in- 
describable instance how an otherwise bright age should re- 
main satisfied for so long with such a clumsy contrivance 
for the conversion of energy. 

3. The successful solution of the problem of aerial navi- 
gation, effected possibly by means of the electric motor, re- 
sulting from the improvements in the production of elec- 
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tricity. In my own mind this problem needs for its suc- 
cessful solution only a means for obtaining great power 
with small weight. 

4. The replacing of the electric light, that is, the present 
electric light, with its preponderance of useless and injur- 
ious heat energy, by some means of electrically produced 
light, which shall possess a smaller proportion of the use- 
less heat rays and a larger proportion of light rays. Though 
this discovery may come by the discovery of some means 
of producing cold light by chemical phosphorescence, yet it 
would seem more probable that it would be by means of 
physical phosphorescence or by means of molecular bombard- 
ment, as pointed out by Nikola Tesla in his classic experi- 





SB, Switchboard; D, 200 kw. Dynamo; 7, 300 h. p. Turbine; H, High 
water level; L, Low water level. 


Fic. 2.—SECTION OF TURBINE AND GENERATOR. 


ments on the effects produced by alternating currents of 
extraordinary high frequency and difference of potential. 
5. A more intelligent means than is now adopted in the 
therapeutical applications of electricity to the curing of 
diseases, whereby{human’life may be considerably prolonged 
and human suffering lessened. 
a oe —— 


Multiphase Transmission and Distribution of Electric 
Energy.—II.* 


BY A. RECKENZAUN. 

At present there are two turbines and two dynamos in 
operation at Lauffen; the third set is in course of construc- 
tion, and is mainly intended as a reserve set. The turbines 
are of the vertical type. made by the Maschinenfabrik 
Geisslingen: they run at 35 revolutions per minute, and 
drive the three-phase generators through bevel gearing, 
The generators, one of which supplied the current for the 
Frankfort-Lauffen plant during the exhibition, are too 
well known to require detailed description. Each makes 
150 revolutions per minute when giving 4,000 ainpéres with 
50 volts. The machine consists of a stationary armature 
with solid copper bars, and a rotating field with a single 
bobbin and 32 poles, made to the designs of Mr. C. F. L. 
Brown. Fig. 2 shows a vertical section through one set of 
turbine and generator. 

The transformers, unlike those used during the exhibi- 








TRANSFORMER 


TRANSFORMER 


CABLE CONNECTION 
AND SAFETY DEVICE 


PRIMARY LEADS SECONDARY LEADS 


Fig. 3.—V1iEW oF TRANSFORMER Howse. 


tion, are not inclosed in oil tanks. They are placed into a 
separate transformer house, shown in Fig. 3, which also 
contains the necessary safety cut-outs. By means of this 
superposed arrangement, it is easy to get at every part of 
the transformers and their connections to the transmission 
leads and safety devices. The government of Wurtemburg 
has been very exacting in the matter of safety appliances, 








*From the Electrical Review, London. For the first section of 
this paper see THE ELECTRICAL WORLD of May 21, 1892, p. 351. 
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especially those placed at the village Southeim, which lies 
half-way between Lauffen and Heilbronn. At Southeim is 
a 20-kilowatt transformer station for local consumption, 
containing the transformer in a locked-up room, and a 
switchboard with instruments and safety devices, as, also, 
atelephone. The telephone circuit runs on the same poles 
as the transmission leads, and is only about 28 inches below 
them. It serves the double purpose of telephonic com- 
munication and as pilot wires tor taking measurements, 
The telephones are said to work admirably in fair weather, 
and that only during very strong winds can any disturbance 
be observed. Messrs. Reiner, of Munich, have provided 
transmitters and receivers of a special design to work in 
proximity of the ‘‘drehstrom” circuits with the least 
amount of inconvenience to the users of the telephone line. 
During a storm, when the overhead wires assume varying 
positions relatively to each other, sufficient induction is set 
up to make telephoning difficult. 

Animated discussions have recently taken place in 
Germany between the postal authorities and electric light 
engineers on the subject of interference with telephones 
and telegraphs. In fact, special laws are being passed to 
protect the government from disturbances created by the 
increasing use of heavy currents for purposes of trans- 
mission of electric energy. To judge by the fierce argu- 
ments at the meetings of the German electrical societies one 
is bound to come to the conclusion that there are two 
opposing parties. One, a conservative party consisting of 
telegraph and telephone engineers backed by government 
officials, who are called * schwachstroin” (weak current) 
engineers, and the progressive party composed of ‘ stark- 
strom” (strong current) engineers. 

The consumers at Heilbronn are supplied with electricity 
meters devised for three-phase circuits by Dr. Aron. A 
special kind of are lamp, of which either two or three runs 
in series, has been constructed by Messrs. Korting and 
Mathiesen. Motors of from two to 15-h. p. capacity are being 
made by the Allgemeine Elektricitéits Gesellschaft. These 
motors are self-starting, run at constant speed with varying 
loads, have no commutators, and are reversable. With the 
exception of charging accumulators, this multiphase system 
has the combined advantages of the alternating and the 
continuous current systems without the disadvantages of 
either. 
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A New Electric Launch. 


Those who had the pleasure on last Friday afternoon of 
being present at the trial trip up the Passaic River of the 
Electric Launch and Navigation Company’s new storage 
battery launch ** Electra” had a good opportunity to see 
what progress had been made in this line. This launch 
was designed for the transportation of passengers on the 
lagoons of the World’s Fair Grounds, and will immediately 
be shipped to Chicago to compete with steam and other 
forms of launches for that service. 

The launch is 34 feet over all and 30 feet on the water- 
line, has a breadth of 6 feet, and a draught of about 27 
inches. The total weight is approximately three tons. The 
hull is made of cedar, the frame of oak, and the deck fin- 
ished in highly polished mahogany, which gives the craft 
an exceedingly neat appearance. Around the hull, about 
four feet apart, are brass rods for supporting a canvas awn- 
ing. The cells used are those made by the Consolidated 
S:orage Company, and are 78 in number, each cell being 
calculated for two volts and weighs about 38 pounds. At 
present they are divided into two sections, of 39 cells in 
each section in series with one another. When the motor 
is developing 4h. p. ata normal load of 35 ampéres and 
about 75 volts, these two sections are thrownin multiple, 
which gives the launcha speed of seven miles an hour. In 
circuit with the motor is placed an extra resistance of five 
ohms, which is very neatly arranged on the starting device. 

The motor, which is the invention of Mr. Reckenzaun, 
is especially compact in every detail, the total weight 
being only about 420 pounds. It is series wound, has 
a Gramme ring armature and carbon brushes. The 
speed is 650 revolutions per minute and the screw neces- 
sarily turns at the same rate, as it is connected directly to 
the armature shaft by a well designed flange coupling. <A 
few feet further aft from this flange coupling is a thrust 
bearing which is rendered necessary by the forward thrust of 
the screw. At this point the shaft runs through a bronze 
journal with ball bearings and this is placed in an iron box 
and about three-quarters filled with oil. 

This bearing is one of the most noticeable mechanical 
features of the launch. The motor shaft is of steel, while 
the shaft running to the screw, which is 14 feet in 
length and 14 inches in diameter, is made of ** Tobin” 
bronze. The diameter of the screw is 18 inches and its 
pitch 12 inches. 

As everything is concealed under the floor, and as the 
motor runs with practically no noise, the uninitiated pas- 
senger is at a loss to know what drives the craft. 

The contract calls for the development of 4h. p. and 
a speed of five miles an hour for 12 hours without replen 
ishing, but recent tests show that nearly 6h, p. is devel- 
oped for the required time, so that the company evidently 
has a safe margin in its favor. 

It is the intention to eventually connect all the 78 cells 
in series, so that a maximum of nearly 14 h. p. can be ob- 
tained with a speed of 11 miles per hour, but of course the 
cells would necessarily have to be replenished much 
oftener than under the present arrangement, 
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From Chicago to St. Louis by Electric Express.* 





: BY DR. WELLINGTON ADAMS. ; 
I noticed a short time ago a couplet in one of the periodi- 
cals of the day, which ran like this: ‘ Will you walk a 
little faster said a whiting to a snail, there’s a tortoise close 
behind us and he’s ode my tail.” It struck me as 
beautifully exemplifying evolution of the art of propul- 
sion. We certainly live in a very rapid age, an age which 
unquestionably demands more facilities for rapid transporta- 
tion, and it is a very remarkable tact that with each 
step in advance that some demand for a still more 
rapid transportation has existed. Going back to 
the days 0. Bianconi in 1815, when he started the 
first horse tramway in Ireland, as a curly-headed 
Italian gilder, he appeared before the public not 
knowing anything about railroads; in fact they did 
not exist. There was noart of propulsion, and he 
advocated the establishment of a line 12 miles lon 
to be operated by horses. He was ridiculed. i 
would be impossible to make such an affair pay. 
Who would care about riding in a horse car and 
paying one shilling six pence, when they could just 
as well walk for nothing, But no sooner had Bian- 
coni started his road than people were wanting to 
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project. On my return I looked over the country very 
carefully. 

After considering quite a number of routes between 
some of our large cities, I found that between Chicago 
and St. Louis we had 250 miles of a practically level 
country, and the circumstances atiereh it particularly 
adaptable for the construction of a straight line. There 
are now but two roads running in nearly a straight line be- 
tween St. Louis and Chicago, but they are, nevertheless, 
quite circuitous, and run upon either side of a straight line. 
I found out, on reconnoitring the territory, that it 
would be practicable to build an absolutely straight 
line between these two cities, and that we would 
have about 200 miles of country that would be 
practically as level as a floor. Then I took into 
consideration the fact that we were about to have 
the Columbian Exposition in Chicago, so that this 
became the opportune time and the object in point 
for such a road. We then formulated our plans of 
the character of the road to be built, and the way it 
was to be operated, and when we had come to the 
conclusion that such a scheme was practical, we 
started out a corps of engineers to locate a straight 
line between those two cities. We started them out 
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FIG, 1.-CROSS SECTION OF TRACK SHOWING POLE AND TROLLEY HANCER 
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know if it would not be possible in the future to travel 
more rapidly. And again if we look back to the time when 
Stephenson had the audacity to advocate the propulsion of 
cars across the country with his little 44 ton locomotive at 
a speed of 12 miles an hour people at first ridiculed the idea 
similarly, and said that it would be utterly impossible to 
whirl people through the air at such ‘an astonishing rate of 
speed. A very intelligent committee considered the whole 
project absurd, but no sooner had Stephenson started his 
** Rocket,” in 1829, than people began to look for something 
more rapid than 12 miles an hour. And so it has been. All 
these people who have advocated startling advances have 
ever in their age and generation been considered cranks. I 
am proud to likewise be known as a crank. Oliver Evans, 
in 1805, when he advocated steam locomotion was called a 
crank ; his ideas were ridiculed ; the same way with poor 
John Fitch when he advocated steam navigation and oper- 
ated his little boat down on the lake in this city where the 
Tombs now stands. Though he had fully developed and 
demonstrated the feasibility of operating boats by means of 
steam, he found it utterly impossible to introduce it. It 
was not until a great many years afterward that it became 
an accomplished fact, in 1815. The same may be said of 
Edward Somerset, who, a whole century before Bolton and 
Watt, endeavored to introduce steam for motive power 

urposes generally; although he had wealth and position at 
his back, yet he found it utterly impossible to introduce it 
and he was met on every hand by the utmost ridicule. 

For a long while I have advocated the use of electricity 
for long distance railroading, and particularly for the op- 
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FIG. 4.-SIDE VIEW OF OVERHEAD STEAM ROAD CROSSING. 
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eration of high speed cars; in fact I began advocating it in 
1884. But I have found it utterly impossible to do any- 
thing until the last year, and have been aided in my ability 
to do something within the last year by the advances whic 

have been made so generally throughout the country in the 
direction of the electrical transmission of power. While in 
Europe last summer I formulated the idea of building a 
long distance high speed electric road, and after consulta- 
tion with some of the leading engineers over there on the 
subject I determined, upon my return, to inaugurate the 





," Abstract of a lecture delivered before the Electric Club of New 
York; from Tue ELecTRICAL WORLD’s stenographic report. 
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on three different lines, using the government triangulation 
stations as starting points, and those three lines were fol- 
lowed up in an absolutely straight course, not stopping for 
anything. 

We found one of those lines to be entirely practicable, 
that is to say, we met with no insurmountable difficulties. 
According to our survey the distance amounted to 248 
miles between the two cities, thus shortening the shortest 
existing steam route by 34 miles, the shortest one at pres- 
ent being the Chicago & Alton, 282 miles. Our maxi- 
mum grade would not exceed two per cent., and that 
will occur only at one or two places in Madison county, 
near St. Louis. There are two places where we geta grade 
of two per cent., due to the ordinary contour of the coun- 
try. Of course we have 20 grades at two per cent. at the 
railroad crossings, but these are so short that they are not 
to be considered, because the impetus of the car is such that 
it would go over that grade, even though the current were 
all turned off ; the approaches are only 1,000 feet long. 

At the present time there are over 1,200 people a day 
traveling between those two cities as through passengers, 
aside from those who travel back and forth between Spring- 
field and Chicago, Springfield and St. Louis, Bloomington 
and Chicago and Bloomington and St. Louis and the other 
way stations and intermediate cities. It is also estimated 
that during the World’s Fair there will be 30,000,000 per- 
sons in Chicago visiting the Fair. We feel that this road 
if constructed will be a curiosity of the World’s Fair, and 
we feel that we are not making an exaggerated estimate 
when we say that 10 per cent. of these people will travel 
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over the road through curiosity alone. Therefore if 3,000,000 
travel over the road, providing we put the fare at $5 for the 
round trip, there would be an income of $15,000,000 for the 
six months, and it requires only $6,000,000 to build the 
road. 
We propose locating along this line two central stations. 
We started out with the idea of having only one, but came 
to the conclusion to have two stations, simply because 
something might happen to one and then the other would 
operate the whole road. 

We found two points that were just properly located for 
central stations and at those points we found at one place 
a coal mine and at another a water power. At one point 
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we have a water power of 10,000 h. p. for 10 hours in the 
day ; this is at Wilmington, about 60 miles from Chicago. 
Five hundred thousand dollars were spent there on this 
water power 15 years ago by a company, but the thing has 
been lying idle ever since. Everything is complete ard 
in roniiname for the turbine wheels. 

Then at the other station there is a coal mine which we 
are negotiating for. The mine is already located and in 
operation, taking out 1,500 tons of coal per day cf the finest 
coal in Illinois. With central stations at these two points 
we can divide our road up into four equal parts, thus estab- 
lishing four equal circuits of 55 miles each. We have been 
very fortunate in having been enabled to secure 60 per 
cent. already of the right of way. Of course there will al- 
ways remain an amount that will have to be condemned, 
but land of this character will not be more than three per 
cent. 

We say that it is absurd to carry people in a circuitous 
route who wish to go straight from Chicago to St. Louis. 
We will take these people in the most direct line, 
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FIG 3-—SIDE AND PLAN VIEW OF TRUCK AND MOTOR. 


and we will run asider out here to Clinton and another 
sider out here to Decatur, and so on: we will have separate 
cars plying $between Bloomington and St. Louis, 
others tween Springfield and Chicago and_ still 
others between Springfield and St. Louis, and so on. The 
cars that start out from St. Louis to Chicago we propose to 
run without a stop at the rate of 100 miles an hour and 
make the trip from St. Louis to Chicago in two and a half 
hours. We propose to build two tracks for through traffic. 
but the scheme is to ultimately build four tracks, two 
heavy tracks for traffic at the rate of 100 miles an hour and 
two outside tracks with lighter rail for local traffic, run- 
ning very much on the same plan as a street car system. 

The starting point in Sc. Louis isfrom the Union Depot, 
over the elevated tracks of the Merchants’ Terminal Com- 
pany and over the Merchants’ bridge, and from this point, 
in an absolutely straight line, tothe entrance into Chicago. 
Of course in the city we have curves, and for that reason, 
in order to make it possible to get into the city cheaply and 
convenientlv. we have constructed each car with reference 
to making curves of small radius. 

In our entrance into the city of Chicago we come by 
Ninety-fifth street, until we reach the Alley Elevated Road. 
This connects us directly with the entrance to the World’s 
Fair and with the Auditorium and other hotels. 

Fig. 1 isa cross section showing the proposed construc- 
tion of the roadbed. We have concluded that in order to 
operate a road from the start at a high speed it will be 
necessary to have a very nicely constructed and an unusu- 
ally well drained roadbed. 

Ton all know that it is because of improper drainage that 
we have trouble with the joints of rails. When the rolling 
stock strikes the ends of: these rails the defect is rape in- 
creased, owing to the little puddle of water that collects 
underneath the joint. We propose building the two tracks 
on two separate and distinct roadbeds. There is a sub-grade 
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sloped on both sides affording good drainage, with a ditch 
in the centre and a ditch on either side. The centre ditch 
we drain occasionally by tile shown. We propose using a 
70-pound Bergen or California rail, which does away with 
the ordinary fishplates and joints, and to ballast the road 
completely with stone. 

There is to be an overhead construction consisting of cen- 
tral poles and cross-arms, with trolley wire coming from 
the side of the car. We propose leading all highway cross- 
ings over our road, which is rendered possible by reason of 
the very low car which we propose using, the car standing 
only 9 feet from the top of the rail. It enables us to use 
shorter, lighter polesand cross-arms. Instead of having the 
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trolley wire over the centre of the car we-propose to lead it 
on the side of the car practically on a ‘level with the roof, 
thus making the trolley wire approximately nine feet from 
the top of the rail. The road will be fenced in on both 
sides ; the cost of the fencing will be $165 per mile of fence. 

Fig. 2 is an illustration of the proposed car. You will 
notice that we have a very low car, and that the centre of 
gravity comes below the centre of the driving axles. There 
are two trucks, one at either end of the car, pivotally con- 
nected with the car as an ordinary bogie truck on a steam 
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trolley wheel up against an obstruction all the time. This 
construction i us a practically straight line for the 
trolley wire. We use a longitudinal cable, as shown, which 
has a large catenary and, as you will understand, this will 
give us a very small amount for change at the centre for 
expansion and contraction. 

‘or the contact we use a combination of a sliding contact 
and a trolley wheel. The latter is 12 inches in diameter, 
and is constructed like a bicycle wheel. The wheel is in- 
tended to keep the trolley or contact upon the wire. A 
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car, or passenger coach, in order to cheapen the cost of 
entrance into the cities by enabling us to get round sharp 
curves. The weight of nearly all of the truck and of the 
car comes upon the two driving wheels, the support being 
immediately over the centre. 

As regards the construction or form of the front of the 
car, we wanted to decrease as much as possible the atmos- 
pheric resistance and for that reason decided to make the 
front of the car pointed, but of course it would be impossi- 
to do away entirely with atmospheric resistance, and we 
concluded to utilize what‘remained to help keep the car 
upon the track and increase the adhesion between the 
wheels and the truck, for which reason we adopted this 
semi-cone or semi-pyramidal shaped front. Then, again, 
this construction acts as a cowcatcher removing obstruc- 
tions on the track, while a cigar-shaped front would tend to 
lift the car from the track and cause derailing because of 
the obstruction. Of course we are well aware that we have 
an atmospheric resistance at the rear of the car, and that 
this could be decreased by the same construction, but we 
felt that that was not as serious a consideration as was the 
necessity for having a construction which would admit of 
coupling two cars together with a continuous surface. 

[he entrance is on the side, the main part is devoted to 
passengers, the front end is for the motor man, ané the rear 
is a department for mail and express. Weare vuilding 
one of these cars now. 

Fig. 3 will give you an idea of the detail construction of 
the truck or bogie. The drivers are six feet in diameter; 
the small wheel is 31 inches in diameter. About 95 per 
cent. of the weight is on the drivers. The drivers have 
outside boxes with spring mountings above it, and three 
springs on each side. Some of these springs prevent a turn- 
ing of the truck frame proper, by any obstruction en- 
countered by the front wheel, and prevents bending between 
the axle box and the pedestal: in other words, they limit it 
to a vertical movement purely. This makes a very light 
and yet a very strong construction for the truck. We pro- 
ae putting a motor on each one of these driving axles. 

ach motor will weigh 6,132 pounds, and will have a capac- 
ity of 200 h. p. and aspeed of 500 revolutions per minute, 
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sliding contact at that speed, if constructed under the ordi- 
nary plan, asthey were constructed, for instance, by Prof. 
Short. would, of course, be impractical; if we can geta 
sliding contact here with only a light pressure upon the 
trolley wire, and a uniform contact upon the trolley wire, 
then a sliding contact will be practically vertical, and give 
us an extensive surface, and enable us to lead off a large 
current, an average of 100 ampéres, which is, of course, a 
very important feature. No matter what position the trolley 
arm assumes the pressure between the sliding contact and 
the trolley wire will remain constant, and thus capable of 
initial adjustment. Then, again, if the front contact meets 
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the main leads to each 10-mile section. At the ends we 
have transformers which bring down that pressure from 
25,000 to 3,000, which is led along the trolléy wire. 

Figs. 7 and 10 represent our central station at the coal 
mine shaft at Edinboro; here are the shaft, smoke stack, 
coal chute, brick plant, etc. 

Fig 8 is a map of the route between St. Louis and Chicago. 

Fig. 9 is a map of the circuit showing the transformers, 
etc. 

There certainly is a great demand for more rapid trans- 
portation at the present time, and we believe that the prac- 
tical limit has been reached with steam. In the steam lo- 
comotive running, say, at 70 miles an hour, we have got 
with each revolution a forward and backward movement 
of the pistons and their connecting rods, weighing about 
500 pounds on an average, which have got to be stopped 
and started twice with each revolution. And they tave 
got to attain speed, running 70 miles an hour, of 35 feet per 
second within a tenth of asecond. Of course, in order to 
overcome the disturbing influences of that reciprocating 
motion counterbalancing weights are placed upon these 
drivers, but it is impossible to completely counteract that. 

Having disposed of the fundamental question of wear 
and tear of roadbed, let us look at the question of fuel 
for a moment. You all know that the coal or fuel item 
is the smallest item in a railroad system. Now, then, 
take a system where you can get your fuel for nothing, as 
will be the case with us, where we have a mine at one of 
the central power stations and a water power at the other 
central station. If our efficiency is only 10 per cent. if you 
choose, what does it matter ? 

We at once do away with the necessity for skilled engi- 
neers and skilled firemen. We have nothing but a motor 
man, we have no brakemen, we do not want any conductor. 

As I have stated, we expect the total cost, which has been 
carefully estimated, will be $6,000,000, and we believe we 
can earn the cost of the road during the six months of the 
World’s Fair. -We have received proposals from several 
contractors to contract to build and equip the road in time 
for the World’s Fair. 


In the discussion which followed, Pref. George Forbes, 
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an obstruction it is thrown down, which simply places the 
rear one in closer contact with the trolley wire. 

Fig. 5 shows you the construction of the highway cross- 
ing. The grades on the eens are eight per cent. This 
can be put up for $310, and there are 246 of them on the 
whole line: we have saved enough in the overhead con- 
struction to more than pay for all of these crossings. 

Fig. 6 represents a cross-section of the highway crossing. 
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‘FIG. 9.-MAP OF THE CIRCUITS WITH THE TRANSFORMERS. 


in running at the rateof 100 miles an hour. This low 
speed will not give us an excessive friction at these bear- 
ings. 

The plan shows a view of the motor frame. It is mod- 
eled on the plans suggested by me in 1884; it is journaled 
on the axles, and is supported by springsat the other ends. 
The figure shows a correct view of the motor, and it is just 
as simple as it appears there. It is an alternating current 
motor; there is neither commutator. brushes nor switch in 
connection with it. The armature is mounted directly on 
the axle rigidly. The field is journaled upon the axle, and 
is held from turning about the axle by the springs to which 
I have just called yourattention. Of course we have taken 
into consideration the deleterious effect of the blows on the 
motor, running direct on the rails in such construction. 
To meet this difficulty we have designed a special wheel 
which cushions the entire motor, the cushion being in be- 
tween the periphery of the wheel and the central portion. 
It willallow of a movement, if desired, of at least half an 
inch. It is thoroughly cushioned on rubber springs. not 
only for vertical blows, but also for the torque or turning 
movement. Upon the axle of the small wheels we expect 
to locate a rotary pump for an airbrake, according to the 
peas that have recently been brought out ny Mr. Westing- 

ouse. We propose to use an airbrake of that character 
as a means of braking our car in connection, of course, 
with the electric motor and electric brakes. 

Fig. 4 illustrates a standard railroad crossing; we have 
20 of these on the line. They could be constructed for 
$10.000 a piece; they have approaches of 1,000 feet on 
either side, the grade of which will be two per cent. 
It also shows the construction of the overhead line. We 
have given this matter a good deal of attention. Of course 
the ordinary construction of a trolley line would be out of 
the question for this road at such a high speed; there would 
be too much sinuosity or curvature in the trolley wire to 
admit of such a high speed; it would be like running the 


[t will be 14 feet wide, giving sufficient width for teams to 
pass. 

The general character of the generator we expect to use 
is like the one that was used at the Frankfort-Lauffen 
power installation.* We propose to use a rotary current 
or multiphase system. We do not expect to use a tri-phase 
system or a bi-phase system, but we have got worked out 
a system which involves an alternating current motor and 


of London, after referring to the old-fashioned way or 
ordinary orthodox way of engineering a permanent way 
said: There is another way that has been adopted by two 
men in the course of the world’s history, the one Dr. Well- 
ington Adams and the other the Emperor Nicholas, of 
Russia (laughter). It is a simple way. You take a map 
and take a pencil, and you draw a straight line between 
two points. 

It is a great feat to be able to carry this enormous power 
to supply a multiphase motor through a single conductor ; 
and also it is a very great feat indeed to produce a motor 
which Dr, Adams has produced. I presuine he has actually 
made tests. To produce 200 h. p. with a weight of 6,000 
pone in a motor going at 500 revolutions is a very great 
eat, indeed, and I am sure Dr. Adams ought to be very 
proud of the result. 

With regard to the general question of rapid transit, 
which Dr. Adams has so fervently and for so long advo- 
cated, I humbly put in my claim to equal him in enthu- 
siasm. I may say that since the year 18791 have been 
hammering at the same subject. 

I did not quite follow Dr. Adams in appreciating so very 
highly the advantages of a perfectly straight line, and yet 
there is one advantage which I may take this opportunity 
of calling attention to, because in the numerous outlines and 
suggestions which have been made for rapid transit, itis a 
point which has hitherto never been noticed so far as I 
know by any engineer. It is this, that when you come to 
the enormous speeds which we believe electric propulsion 
may bring us, s0 soon as you begin to go around sharp 
curves the gyroscopic action of your motors and your wheels 
becomes an additional factor trying to throw the engines 
off the line, and this force is acting in the same direction 
as the centrifugal force is tending to throw it over. 

It is possible to have means of correcting this, and in 
high speed railways not having the advantages of Dr. 
Adams’ line of a perfectly straight line such plans may have 
to be adopted, and I will mention one thing now that may 
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we have got the system all put up complete. We propose 
to divide the line up into 25 sections of 10 miles each, and 
in the centre of each one of those sections we propose és- 
tablishing a local transformer station, where we will bring 
25,000 volts of the feeders down to a voltage of 3,000 volts, 
which current will be led into the trolley wire direct. The 
current will be 500 volts at the generator; this will be 
transformed up to 25,000 volts, which will be sent out over 


* See ELECTRICAL WORLD, Aug. 22, 1891, p. 126. ee 





be used for this purpose; you may have one motor above 
the other, both of them on the same solid framework, and 
both of them geared together revolving at the same rate, 
one driving the other, but not acting in the injurious way 
of ordinary spur gearing. In that. case the gyroscopic ac- 
tion of the two, so far as it relates to the framework itself, 
is opposed. The gyroscopic action is confined to a pressure 
upon the axles of the two motors, trying to drag them, but 
at ordinary speeds this was enough to provide against. 
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An Improved Form of Dynamometer. 





BY R. O. HEINRICH. 


Recent years have brought very few if any radical im- 
provements in machinery for direct power measurements, 
although the complaint is very often heard from mechani- 
cal and electrical engineers that a simple and practical dy- 
namometer is a decided want. We find the gooa old Prony 
brake as widely applied as any of the dynamometers, and 
now and then we come across some more or less, usually 
more, complicated truss construction of a cradle type: 
power scales also will be found to be applied to com- 
mercial tests with varied success. One generally finds that 
manufacturers were their own inventors, and introduced 
improvements in the way of automatic registers and other 
time-saving appliances, to one or the other of the various 
well-known types. 

In the following article a description is given of a com- 
mercial namometer which has some very meritorious 
points. ith this form of dynamometer some very good 
work was done at the Frankfort Electrical Exhibition last 
year, and it was due largely to von reo of apparatus that 
certain power tests of generators ard electric motors of Ger- 
man manufactire were successfully made at that °xhibition 
the results of which will be published at some future time 

The writer has seen a number of these dynamometers in 
their daily operation in machine factories abroad, and was 
agreeably surprised to note the convenience and dispatch 
with which the measurements of widely different types of 
machines could be made with the same comparatively sim- 
ple apparatus. 

The credit for the design and construction of this dy- 
namometer is due to Mr. Fischinger, chief engineer of O. 
L. Kummer & Co., and its construction and application is 
as follows : 

A continuous, partly hollow shaft a (Fig. 1) runs in the 
journals o o, (Figs. 1, 2 and 3) of the frame p. The three 
arms d d e form one piece with the shaft and stand out 
from it at right angles. The smaller shaft iwith the lever 
arm g has its one bearing in the enlarged portion of the 
main shaft, its upper end running on a pin of the arm d. 
This upper end of the shaft i carries a leverof the first class 
k. The two arms of the latter engage with two projections 
nn, and vv,, cast on the inside faces of the pulleys ¢ and ¢ 
(Fig. 3). On a pin at the extreme end of arm e turns the 
double lever ff. A pin at the end of arm f/f runs in a slot 
g, of the lever arm g. The outer end of this arm g carries 
two threaded pins with adjusting nutsh h. To avoid sud- 
den shocks when the dynamometer is set in motion these 
two adjusting nuts strike against two rubber cushions on 
the inside faces of the two pulleys. The arm d has a long 
slot in which runs the bolt m carrying a weight e’. 

By a proper adjustment of this weight the centre of 
gravity of the whole lever system can be brought to coin- 
cidence with the centre of the main shaft a a. 

A rod b runs through the centre of the hollow part of 
shaft a. This rod& pushes with one end against the end 
of lever arm f, while the other end touches the arm r of 
leverr r. An adjustable weight v serves to balance the 
weight of arm 7. The lever rr turns around the pin ?¢; the 
arm r, which ends in asharp point, can move over a scale 
t at the lower end of the frame. 

The whole system of levers is inclosed between the two 
movable pulleys ¢ c, ; it is, however, very easily accessible by 
loosening the collar a, and shifting the pulley c, toward o. 

The action of this dynamometer is as follows: The power 
is transmitted from the power generator by a belt to’ the 
pulley c, (Fig. 4), by means of the lever k k, to the pulley 
ec,and from this pulley by another belt to the machine 
under test. The rotary motion is therefore transmitted 
from one pulley to the other by the flever k k, and shaft 7. 
But since the two pulleys are loose on the shaft they will 
tend to shift their position relatively to each other. This 
amount of shifting is communicated by the lever k k, to. 
shaft and lever arm g, thence to the double lever / /,. 
The end of lever ff, pushes against therod b, and this in 
turn against arm 7, of lever r 7,. The tendency to shift 
between the two pulleys is therefore indicated by the in- 
dex f, on the scale ¢,. 

In order to find the force which tries to turn the lever 
k k,, about its fulcrum 7, weights are placed in the scale pan 
at the end of lever arm + until the alex r, returns to zero, 
in which case the system is in equilibrium. The levers have 
such position relative to each other that the forces trans- 
mitted through them all act perpendicularly to the arms, 
thus allowing the relations between them to be easily cal- 
culated. Theratio of the weights on the scale pan to the 
pull on the circumference of the pulley depends upon the 
ratio of the lever arms, This ratio is made 10 to 1; the pull 
on the circumference is therefore 10 times the weight in 
the scale pan. It must be taken into consideration, how- 
ever, that in this case the weight in the scale pan will indi- 
cate the total work done, including that which it takes to 
run the dynamometer without a load. The weight corre- 
sponding to this latter amount of work will, of course, 
differ for different velocities, and can very easily be 
determined by throwing off the belt from the driven 
pulley and by balancing the system when running 
at the new velocity which is desired for a certain test. 
By making records of the different balancing weight for 
different velocities this can be kept in the form of a table 
for future references. The diagram, Fig. 5, shows the sys- 
tem of levers which can easily be measured with great ac- 
curacy. To determine the proper point of suspension X of 
the scale pan, the lengths of the different lever arms are ac- 
curately measured, and thepoint a found by calculation. If 

P = force acting on the circumference of the driven 
pulley, 

R = radius of the pulleys, 

R, = equals distance of lever A from centre of shaft a, 

K.g, J f,. vvr,, lengths of respective lever arms. 

W = weight on scale pan, 

We will have the equations 

PxX38R = P, x R, 
Px 2R 





(1) P, —_— —_—— 
R,. 
Pi xXkxsf, Xt; WxmxrxsfxXg. 
P, kf, t; 2PRkf, vr; P 
(2) r os —-- — and since —- = 10 
Wrifg WR, rfg We 
R k . ry 
(3) r 2x 10 —-xK — xX — xX - 


ie see r 

The calculation may be checked by the arrangement 
shown in Fig. 6. 

A brake frame is fastened on the face of the driven 
pulley. A projection on the brake frame pushes down the 
rod r when the pulley rotates in the direction indicated by 
the arrow. This rod presses against the platform of a 
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decimal scale, and the pressure on the platform is counter- 
balanced by a weight W, which must be equal to the 
balancing weight on the scale pan of the dynamometer, 
if this is suspended in the proper point. 

For a convenient calculation of the applied or consumed 
force in horse powers, the pulleys are given such diameters 
that their circumferences are expressed by even numbers. 





Fig. 1. Fie, 2. 


The following table gives some of the consonants of five 
different types of the dynamometer. 


1. II. 

Circumference of pulleys in metres. . 1.5 3 3.5 4 
Maximum load on scale = in kilogr. 6.0) 12.0) 22.0) 50.0) 75.0 
Maxim. number of revolutions p. m.| 1,200 XO) 600| 510) 450 
Maxim. number of h. p. at a circum-| 

ferential velocity of 30 metres per 

GOOG aeha 0452 che cdet coy ccwatesiorel 24 48| 88) 200) 300 

i 


The maximum capacity of any type is reached when, 
with the greatest number of revolutions. the scale pan car- 
ries the greatest admissible weight. For type No. 1, which 
with a circumference of the pulleys of 1.5 metres is built 
fora maximum number of revolutions of 1,200 per minute 


A 
x 
ot 


— 





Fic. 5. 
and a maximum load on the scale pan of six kilogrammes, 
the maximum reading would be as follows: 

, s 1,200 x 1.5 

Velocity of the belt, — 

The force acting on the circumference of the driving pul- 

ley = 6 x 10 = 60 kilogrammes and the maximum horse 
; 30 

power which can be measured: “x= 

Since the maximum reading of the dynamometer is in 
direct ratio to the number of revolutions, if the force act- 


= 30 metres per second. 


= 24h. p. (metric). 





a . 
pe Fig. 4, 


ing on the pulley is the same, the number of horse power 
that could be measured with only 200 revolutions per min- 


24 x 200 
- = €h.-p. 

1,200 

The most prominent advantages of this dynamometer 
are the following : 

The use of springs is entirely avoided, anda change of 
the centrifugal force cannot influence the result of the 
measurements, 

Great sensitiveness obtained by proper balancing and 
minimum friction in the lever system accomplished by the 
use of knife-edges wherever possible. 

Simplified calculations show the dynamometer is con- 
structed on the principle of the decimal scale. 

The most recommendable feature of this dynamometer 
is its extremely large range. The largest model is sensitive 
Jrom a fraction of a horse power up to its fullest capacity. 
The following table of measurements of a dynamo = 


ute would be 
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witha No. Il. dynamometer (for 88 h. p. maximum) proves 
this conclusively. 


Current E. M. F. No. of Velocity Pullon Horse power 
strength in revolutions of belt belt in h. PD. = 
in ampéres. volts. of dynamo. per second kilog. vo. k. 
= ©, = &. 75 
215 65 830 15.1 122 24.6 
158 68.5 $50 15.5 96.5 19.9 
103 70.5 870 15.75 71.0 49 
31 74.0 875 16.1 34.5 7.4 
0 75.0 885 16.25 17.5 3.8 
0 2.5 890 16.25 6 1.3 
245 63.0 840 15.75 14.3 29.5 
0 67.0 835 15 25 14.5 2.95 


Automatic registering devices may easily be combined 
with the dynamometer, making it a still more useful piece 
of apparatus for the every day routine work of machine 
shops and dynamo factories, all of which combined with 
the other prominent advantages should make the dyna- 
mometer a desirable adjunct for every factory or labora- 
tory where power tests are of frequent occurrence, 
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Some Points for the Electrical Engineer.* 





BY HORATIO A. FOSTER. 

Although it is the province of this Institute to consider 
largely the more theoretical side of electrical engineering, 
and rightly so, it is perhaps well that it should occasionally 
have brought to its attention that outside practical part, 
only for which theory would have no backing, and therefore 
could not reach its proper development. 

It has been the fortune of the writer during tke last ten 
months to visit and inspect, both technically and financially, 
considerably more than a hundred central lighting stations. 

Taken as a whole, it really seems asif much of the ordi- 
nary commercial common sense and the usual keen judgment 
of self-interest had been on a vacation when these plants 
were erected. In many cases this traces back—first, to the 
wiles of that slickest of all individuals, the agent, who is al- 
ways willing to assure the buyers that his system of lighting 
will virtually run itself, and then to the fact that people 
were formerly so doubtful of the prospective profits that on 
going into the business they invested the smallest amount 
that would start the work. The consequence was, bad con- 
struction, bad machinery, bad lines, and, of course, an en- 
tirely unreliable service. Oftentimes the man putin charge 
was a novice, and that worst of all novices for the business, 
the local amateur electrician; and is it any wonder that the 
business was a failure for the first few years? 

In some localities this condition still obtains, nothing hav- 
ing been done but to patch up the.bad work of the past. 

In a few cases the administration has been changed by 
putting at the head some substantial and tried business man, 
very much to the benefit of the concern. While, in many 
instances, even the large city plants suffer from the above 
causes, they also suffer from other conditions inherent in the 
size of their field. 

The pioneers were so timid about the outcome, that the 
city station was invariably very much too small, and inside 
of two years’ had become so patched up and crowded that 
rebuilding became necessary, and this in many cases was re- 
peated two or three times. 

There is probably no business extant which bas been built 
over so many times and that has had the same quality and 
quantity of brains applied to it that is in such chaos as to 
the proper design of building and arrangement of machinery, 
In cotton or any other weaving industry, machine shops 


foundries and similar establishments, it has long been Geter’ 


mined which is the best form of building to erect, and those 
put up in the last ten years orsoof asimilar industry are 
planned on the same lines, differing only in size to suit the 
special case. Now, this not only fails to be the case in elee 
tric lighting, but outside of the two prominent systems of 
connecting the dynamo toits power—that is, by direct belting 
to fast running engines, or by counter shaft to larger siow 
running engines, there are scarcely a half dozen stations in 
the state built on the same or similar lines. 

So much diversity of opinion is shownin designing these 
stations, and oftentimes by those whose opinion should have 
no weight, but unfortunately does, that it has the effect to 
convince some of the investing public that the electrical en- 
gineer does not know his business and they might as well go 
it alone, 

If some action could be taken by this Institute througha 
committee which should examine into proper station design 
and report on some few general plans and suggestions as to 
lines to be followed, it might go far toward establishing a 
better backing for our members who are in that branch. As 
it is I think it will be acknowledged that far more electrica! 
engineering skill is applied to the larger isolated plants; and 
that the central stations are enlarged or rebuilt under the 
management of the local superintendent or board of di- 
rectors, who frequently lack technical knowledge or even 
familiarity with recent improvements elsewhere. Quite 
often this is owing to the fact that the only experience they 
have had with an electrician has been the generally young, 
inexperienced expert who was sent out to install the first 
plant, and they think they can make better use of their 
money by controlling it themselves. 

The method of distribution should also have consideration, 
especially in reference to the amountand style of under- 
ground work which certain sizes of city will be able tostand. 

This may seem a large question, but you can be assured it 
is one of the most vital to the future welfare of the industry. 
It may be said that it is not well to interfere in private busi- 
ness, and that electrical engineers can be trusted to remedy 
the evil. I assure you the electrical engineer individually 
‘**is not in it,” to use a vulgar phrase, and, sad to say, has 
never been in it to any extent. Quite often officials of the 
electric lighting companies take a jaunt through the coun- 
try visiting different stations for models for anew one for 
themselves. This often results in a worse muddle than ever, 
as they seldom find two stations at all similar, and they re- 
turn resolved to use their own judgment. 

This leaves the real electrical engineer out in the cold, at 
a point where if known he could by consultation do much 
good; but many of these company officials never heard of 
the American Institute of Electrical Engineers and need to 
have it brought to their notice in some way. 

Some may think that in time the electrical engineer will 
be called in and consulted, as are engineers of other works, 
but at the present rate I am afraid many will be angels or 
worse before the majority of electrical central station com- 
panies come to that point. 

Perhaps if instances be mentioned under the following 
heads a better understanding can be arrived at, viz.: Location; 
foundations; construction of station; motive power; arrange- 
ment of machinery, and location and construction of lines. 

LOCATION. . 

The location of plants is not now so generally bad as in the 
past, although we occasionally tind a station in a location 
for which no excuse is apparent, as, for instance, one located 
in the basement of a carpenter shop at a long distance from 
fuel supplies, and only plenty of condensing water to recom- 
mend it; insurance rate, three percent. or more. Another 
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located nine miles away from a village of two thousand peo- 
ple to take advantage of water power never surely available 
all the year, and since destroyed entirely for the greater part 
of the year. Another placed so low down in reference to its 
water power as to be flooded in freshets. Another located 
more than a mile from fuel supplies, and the centre of dis- 
tribution at the top of a long, steep hill, with not even free 
water to recommend it. Another so located in relation to a 
very intermittent water power as to be unable to take ad- 
vantage of the water for condensing purposes and now run- 
ning the poorest kind of a slide-valve engine. Another lo- 
cated in a rickety, old, uncared-for part of a gas house where 
coke is scarce, and apparently plenty of water power avail- 
able within half a mile. 

Another located a long distance from centre of distribution 
and coal supplies, to take advantage of cheap land and cheap 
fuel, the last of which has since proved very unreliable, when 
seemingly land could have been had much more central, with 
a much surer supply of cheap fuel, and, to capall, the value o¢ 
that land has since increased enough to have paid the entire 
cost of the station at any moment it be desirable to sell. 

One advantage of some of the older centrally located sta- 
tions has since been learned in the increase in value of such 
real estate. One such station visited will enlarge and re- 
build soon, and will sell] its present rea! estate for enough ad- 
vance to go far toward paying for the new station, and there 
are others which can, I think, tell the same story. In fact, 
in the present problematical growth of the future, a well} 
selected piece of ground may prove a very valuable part of 


the investment. 
FOUNDATIONS. 


Foundations are now much better than in the past, and 
some of those now placed under dynamos would sustain al- 
most anything that could be put onthem. Poor foundations 
are occasionally seen though, as for instance those under a 
large bank of boilers in a station which was erected and 
started in six weeks. The boilers have since lurched forward 
until the fronts are some two or three inches out of plumb. 
In fact too little attention seems to have been paid to boiler 
foundations as a general thing. 

Engines have fared better, and when the ground has been 
good the foundations are to be little criticised. 

One station has very large Corliss engines, and owing to 
water-soaked ground and limited time in which to build the 
brick foundations, they were placed wholly above the floor 
level of the dynamo room, and belts run both ways from the 
fly-wheels to shafting on either side of the room. 

Very few bad dynamo foundations are now met, but many 
unbalanced armatures are found which no amount of found- 
ation would hold steady, 

STATION CONSTRUCTION, 

In station construction there has been no settled design, 
therefore the promoters have generally built as they saw fit, 
occasionally following suggestions of the agent. Of course 
many plants are located in buildings already up, in which 
case the machinery had to be made to fit. 

In many of those built especially for the work, no atten- 
tion has been paid to designing for a Jowinsurance rate, and 
brick stations are found sheathed all over the inside with 
pine, the one thing that insurance inspectors always criticise. 
A couple of coatings of wl.itewash or paint would have been 
much cheaper, safer and looked quite as well. 

When stations have been remodeled very little improve- 
ment has been made in the smaller ones, but those in large 
cities have generaliy taken advantage of all the improve 
ments to date, if not too strongly attached to some one 
parent company. 

MOTIVE POWER. 

The selection of motive power has of course been governed 
by local conditions; in the northern and northwescern parts 
of New York State water power is abundant and is largely 
used as motive power for stations, but almost invariably 
with steam reserve. 

Water power alone has been found very difficult to govern 
for uniform speed, and some of the devices used for that 
purpose are, to say tbe least, ingenious. 

When the load is large enough to use part steam there is 
no trouble whatever, as the wheel takes a steady load and 
the engine does the governing. 

Plants are sometimes placed a long way from the work in 
order to take advantage of water power, and in some cases 
it seems as if all else had been sacrificed to that one point. 

Of engines there is no end to the different design, styleand 
size used. Some use high speed, belted direct to dynamos, 
others slow speed belted to countershafts, some simple non- 
condensing, where compound condensing would be decidedly 
best. 

I know of at least three plants located in water-works 
pumping stations using high-speed simple non-condensing 
engines on a practically steady load, all of which have been 
erected during the past three or four years. 

Two stations I remember having an all night and every 
night load of arc lights, and situated on a lake shore, which 
run high-speed simple non-con densing engines. 

To offset this there is one station that deserves mention, 
as it embodies many points of value. The building is sub- 
stantial, of brick, two stories high and on a river bank. The 
boilers are very efficient and well set, the engine is a moder- 
ate speed compound condensing, with shaft extended for 
three dynamo pulleys, and one for the power condenser. 
There is a heater between the exhaust and condenser, and a 
power pump avtached to one side of the condenser. The flow 
to the boilers is governed by a by-pass valve, as, the pump 
is of course in motion all the time the engine is running. 
This station has only an arc load and runs all night; it was 
built entirely under the supervision of a local mechanical en- 
gineer, with the exception of connecting the lines and dy- 
namo terminals to the switchhoard, and would, I think, be 
hard to beat for results. 

ARRANGEMENT OF MACHINERY. 

Che arrangement of machinery is as diverse as the style 
of motive power; when direct belting is used the arrange- 
meut is generally simple and plain, but oftentimes so crowded 
as to be very inconvenient. 

There seems no end to the arrangement of shafting; some 
have a line shaft through the middle of the dynamo room, 
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and belt both ways to dynamos; others a sbaft on either side 
of the room, belting to dynamos in the centre; others the 
shaft under the floor, belting up to dynamos, and occasicn- 
ally to engines also; others have the shafting overhead ; in 
fact, there is no end to the styles, some good and some bad. 
In most cases friction clutches are used with shafting for 
stopping individual dynamos, and some few may use loose 
pulleys on independent sleeve for the same purpose. 

The length of belt centres varies greatly, some apparently 
thinking if Jong belts are better than short, very long ones 
must be much the best. 

The improvement in switchboards seems to me more 
marked than in any other one department, which is probably 
owing to the pressure of insurance men, who look at the 
switchboard as the most dangerous fire risk of all. 

LINE CONSTRUCTION. 

In line construction I cannot see that any very marked im- 
provement has been made, excepting, in some cases, the sub 
stitution of larger and better poles for the older ones. 

The use of black covered wire in place of white has, per- 
haps, made the lines a trifle less conspicuous ; but that is 
about all. The lines still have the apparent aimlessness of 
direction mentioned by Prof. Thomson at Buffalo. 

People in the larger interior cities are already agitating 
the question of underground wires, and it seems probable that 
unless something is done soon by the companies themselves 
to rid the streets of the more conspicuous of these wires, 
there will be very costly trouble for them to contend with. 

It can no longer be denied that wires are working wel} 
every day in subways, and the only valid argument aga inst 
them is extreme cost. Nevertheless, when the general 
public learns this fact, cost will have little to do with the 
argument. 

In many places wires can be removed from the main 
streets to alleys back of the shops, and tbe extra cost will be 
decidedly cheaper than underground work. In such few 
places as have already done this wires are inconspicuous and 
the underground question is never raised. 

In street lighting the favorite method is the cable suspen- 
sion across the street. Where the work is neatly done this 
serves very well, but it would be difficult to find a more un- 
sightly thing than some of the lamps so suspended. 

Considerable trouble is occasioned in the above method 
by breakage of the wires at the joint with the line and at 
the cross bar overthe hood. There is no apvarent reason 
why twin or duplex wire should not be more used for this 
purpose, instead of the kinked and straggly single wires. 

There are many other methods, some of them good in 
principle but bad in the application, and so it goes. 

It seems to me that if some action was taken by a non 
partisan association like this Institute, an advance toward 
better engineering might be made, if afew general Jaws 
could be suggested to be followed in laying out the different 
parts of a lighting station., Perhaps it may be said that 
much of the above work should more properly come before 
the National Electric Light Association, but as many of that 
society are members of this Institute, | feel sure they would 
individually appreciate its backing in the future when the 
time comes for enlargement, and they have need of com- 


bined expert opinion. 
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Selective or Individual Signals.* 


BY THOMAS D. LOCKWOOD. 

Among the many subordinate branches of invention in 
auxiliary appliances which surround and form a suitable 
setting for that grand central figure, the Electric Speaking 
Telephone, none represents more painstaking thought, has 
been more thoroughly ransacked, or has constituted a more 
attractive pursuit than the study of selective signaling. 

The problem it presents is both electrical and mechanical, 
is sufficiently difficult to create the excitement always at- 
tending the pleasures of the chase, and sufficiently promising 
and hopeful of a practically successful issue to be retentively 
fascinating. Hence its solution has been attempted alike by 
prominent and capable electricians, by practiced electro- 
mechanicians and by amateurs; has, from the laboratory and 
workshop point of view, already many times been achieved 
in as many different ways, although commercially it yet 
hangs like the fabled bundle of hay, just a little in advance 
of the enthusiastic aspirant who strives to clutch it. 

THE USE OR FUNCTION OF SELECTIVE SIGNALS IN TELEPHONY. 

The business of the averaye user of the telephone keeps a 
line employed but for a very small part of the entire business 
day, and for the remainder of the time the line wire is idle 
and earning absolutely nothing. If by any means it could be 
made possible to place several sub-stations in connection 
with the same circuit, without materially affecting the 
efficiency of the service rendered, it is ouvious that the earn- 
ing power of the circuit would be largely increased. Buta 
call bell or other signal is clearly necessary in order that the 
attention of the station may be attracted when some other 
station desires to communicate, and as we add stations toa 
circuit we also add necessary call bells, thus introducing two 
practical objections, viz.: 

J. A most incessant and annoying ringing, because a call 
sent to any station is heard at all stations. 

2. The necessity of distinctive signals, whereby when the 
bell at any station is rung the attendant may know whether 
the call is for his or for some other station. 

At this juncture the selective signal steps in, and its special 
work or function may be thus stated : That two or more sta- 
tions being electrically connected with the same circuit, the 
call bell at any predetermined or desired one of such stations 
may be operated, and the call given there, to the exclusion 
of the ca}l bells at the other stations, which at the sametime 
remain quiescent, or are silent. We therefore see that the 
thing to be done is not merely to ring a bell over anelectrical 
circuit; but to select and ring from a distant point a given 
bell on a circuit with which more than one is connected; 
and at the same time to insure that the bells at the other 
s‘ations, which are not intended to be rung, shall not be rung. 

This statement of function justifies the term ‘selective 
signal’’ which I have adopted, and which I conceive to be 
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more appropriate than the old term “individual signal” is be- 
cause more descriptive. 
HISTORICAL SKETCH OF SELECTIVE SIGNALS. 

The idea of producing a practical selective signal is not (as 
might from the introductory remarks of this paper have 
been supposed) one which made its first appearance subse- 
quent to the advent of the telephone. 

Appliances possessing the same characteristics appeared in 
England many years ago, and several forms have from time 
to time been patented in that country for use in connection 
with telegraphy which closely resemble some of the forms 
which, within the last ten or twelve years, have been rein- 
vented and patented here. 

One of these* is based upon combinations of a plurality of 
line wires, two or more of which extend from a terminal to 
each two sub-stations, 

A secondt involves two wires together with the use of both 
directions and varying strengths of current; and states 
itself to be “‘for sounding any particular alarm in a set of 
telegraph stations.” 

The third,t quoting from the published abstract, is for 
‘* transmitting secret intelligence to any one or more stations 
without the use of extra wires. At each station a metallic 
disc, suitably inlaid with non-conducting portions, is brought 
to the required position in order to complete the circuit or 
not, by any electro-magnetic step-by-step movement, thus 
excluding or including the telegraph instrument at any par- 
ticular station or set of stations as required.” 

Three other British patents prior to 1876 are of this class, 
one of which§ speaks of ‘‘an apparatus comprising a main 
line, a series of independent branch or station lines at each 
end, and clocks at both ends working synchronously, which, 
by means of revolving cams, place the main wire in consecu- 
tive connection with corresponding branches at the two ends 
for definite times.” 

Another! speaks of “‘apparatus placed in a continuous cir- 
cuit; the bell at any parcicular station being caused to ring 
by the simultaneous advance in all the line wire: apparatus 
of a cam disposed in a way peculiar to each station, which is 
instrumental in closing a local circuit by which the bell is 
sounded,” 

The final instance! of this series isa mechanism in which 
a dise slotted or perforated at but one point, the location of 
such point differing for each station, opposes itself to the 
forward motion of an armature lever at all times, except 
when the slot or hole is immediately opposite a pin on the 
end of the lever. This occurs at no two stations at the same 
moment, but when it does occur at any station the pin passes 
into the slot and the armature is thereby permitted to com 
plete its advance and to close a local circuit and ring a bell, 

Several of these suggestions will no doubt be recognized as 
being found also in some of the more modern selective signal 
appliances. 

In France, too, in connection with railway telegraphy, this 
class of invention was formerly very popular; and, as might 
be expected, is not neglected by that indefatigable chroni- 
cler, the late Count du Moncel, who devotes considerable 
space to the subject in the “Expose des Applications de 
L’Electricité.”’** 

It is unnecessary to recapitulate much of what he states, 
and it is perhaps sufficient to say that the plans of no less 
than thirteen different inventors are descrtbed, in which the 
achievements of selective signaling is at least aimed at; and 
that some of them evince as thorough an appreciation of 
the merits of the question as do many of the appliances 
patented for the same purpose in America since 1876, while 
one or two actuaily are based upon ideas which are found in 
comparatively recent patents also. 

In the plan of Lamothe, for example, which is discussed 
by M. du Moneel, the gong which is to be struck is by one 
electromagnet brought within range of a bel) hammer, which 
then by a second electromagnet is caused to strike the bell. 

Another inventor, Bizot, has a plan for selectively ringing 
bells by means of pendulum hammers placed at the different 
stations, and adjusted at each station to a different length. 

An electromagnet at each station in the main circuit con- 
trols the swing of the pendulums by its alternate magnetiza- 
tious and demagnetizations brougat about by the makes and 
breaks of the main line current; these being effected by a vi- 
bratory circuit breaker at the transmitting station, operated 
by a similar electromagnetic pendulum there, which can be 
adjusted when desired to the same length as the pendulum 
at any one of the other stations which it is desired 
to operate. Only that one to which it is adjusted will be 
operated, the others remaining inert. By so arranging all 
of the station pendulums that they can be adjusted, any sta. 
tion is enabled to selectively signal any other. 

This apparatus I have described at considerable length, be- 
cause it is founded on the harmonic principle which later 
was introduced into telegraphy, and because it contemplates 
the use in selective signaling of that principle, subsequently 
more elaborately worked out by German and American in- 
ventors and described in their several patents.++ 

Martorey’s system, which likewise is described by M. du 
Moncel, also contains the elements of many subsequent 
forms. In it, by an electro magnetic step-by-step motion, an 
escapement wheel having a number of teeth at least equal to 
the number of stations on the circuit, to give the signal, is 
brought to a given position by a given number of pulsa- 
tions, differing for each station. All the teeth are metallic, 
and all, except one, are insulated. That one connects with 
the axis and mechanism, and is part of the alarm circuit, 
When brought into position, the ringing circuit, which it ap- 
pears is open normally at two points, is closed at one of these 
points, and at this juncture a single impulse sent over a sec- 
ond wi re closes the second break in the local circuit, causing 
the bell to ring. 


Br. patent 12,039, January 25, 1848, H. and E. Highton. 
| Br. patent 12,959, Feb. 7, 1850, E. Highton 
t Br. patent 13,427, Dee, 27, 1850, Dering. 
§ Br. patent 2,006, Dec. 1, 1863, Wilde. 
Br. patent 910, March 31, 1865, De Bonneville. 
* Br patent 1,801, June 11, 1469, Ly! tle. 
** **Expose des Applications de L’Electricité,’’ vol. I[L., 1874, pp. 


510-528. 
ttGerman patent 1944, Maron, Dac. 5, 1877. Br. patent 5,078, 
Blake, Dac. 11, 187). U. 5. patent 251,097, Currier, Doc. 2), 1831, and 


others. 
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In addition to the foregoing examples of the condition of 
the art, it is not, I conceive, out of order to point out that 
the principles which govern printing telegraphy are closely 
related also to selective signaling. Consider, for example, 
the House, Hughes and Phelps telegraphs, and the form of 
stock quotation recorders, now so universally employed; in 
all of these a given letter or figure is brought to a suitable 
point, and is then pressed by a final operation against the 
paper to make the impression. 

Now a little careful thought will show that the two prob- 
lems— 

A. To bring a number of typewheels at different stations 
all to the same predetermined point, and then press the 
paper against them so that the same letter will be printed at 
all stations, and 

B. To bring a number of wheels at different stations carry- 
ing local circuit closing devices (placed at a different point 
for each wheel) all to the same predetermined point, where 
any particular one of them will be in position to close its 
local, and ring its bell when the press movement is made— 
are not in principle by any means far distant from each 
other. 

They are further related in that both must have a unison, 
zero or starting point, to which they can be brought periodi- 
cally for a fresh start, to forestall a lack of harmony bet ween 
the different stations, or to provide means for bringing back 
an errant wheel which has strayed away from the path of 
electro mechanical rectitude. 

A good stock of knowledge thus was at the disposal of 
those interested, even at as early a date as 1876, when the 
career of the telephone was only beginning. We had the 
electro-magnetic ratchet and pawl, step-by-step movement. 
We had electrically controlled clock trains. 

It was old to trip clockwork electrically, and also to use 
wheel circuit changers. The unison device in connection 
with step-by-step devices was old, and its use well known; 
the relay and its function of closing local alarm circuits was 
already a classic; wire combinations of various sorts were 
customarily employed, and the harmonic field had already 
been well threshed by Helmholtz, Bizot, La Cour, Varley, 
Gray, Bell, and others. 

Why, then, was it not easy to make at once a thoroughly 
satisfactory and efficient selective call ? 

One reason is, that the average inventor or would-be in- 
ventor generally refuses, tacitly it is true, to recognize that 
there is any material of which he may make use. He does 
not know the state of theart; does not want to know the 
prior art; does not care anything about the prior art, and 
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often feels affronted when he is necessarily brought face to 
face with it; and then he gives utterance to the pathetic 
plaint “that the people of former times were a dishonest 
race, they have stolen all my new inventions.” 

It is, however, clear from what has been stated, that the 
principles which underlie the problem in its many phases 
had to a great extent heen elucidated, and that much had 
been done in working out scores of electro-mechanical con- 
trivances, capable of being utilized in apparatus embodying 
such principles; and for these reasons there has in this 
branch of electro-mechanics been little scope for the exercise 
of original broad invention, and consequently little reason- 
able expectation of substantial pecuniary reward, even for 
him who might produce a thorough practical success in 
selective signaling. 

These considerations have without doubt had effect in pre- 
venting many inventors and mechanicians of the first rank 
or of great experience from vigorously grappling with what 
was left of the problem. Yet from January, 1879, to Decem- 
ber, 1891, 161 United States patents were granted for forms 
of telephonic selective signaling appliances, all of which I 
have examined. 

A careful analysis shows that quite alarge numberof gen- 
eral plans have been proposed, and that each of these has been 
developed in several ways, with greater or less care, and to 
many degrees of perfection. Several sub-methods can be 
utilized in many of the general plans, and in a number of 
cases attempt has been made to provide fcr several additional 
functions, 

Though at one or two.points selective signals, embodying 
a few of these different plans, are even yet employed, every 
telephone man knows that it cannot truly be asserted that 
success has attended such appliances. 

One reason why, has been detailed. Some other reasons may 
now]be given. 

1, Some forms of promising selective apparatus have been 
put into use before being mechanically perfected, and their 
faultiness has given a figurative black eye to the entire race. 

2. Some have been inherently defective, either in principle 
or construction, 

3. Many as soon as crudely devised have been employed as 
beasts ef burden on which to organize a heavily capitalized 
stock company, and it has therefore been the great object of 
the advocates of these to sell stock, instead of to make a 
practically successful apparatus. 

4. To be commercially successful, a selective signal fora 
telephone system must be of low cost. In every form which 
bas been put out and which has come under my observation, 
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this requirement has been too prominently insisted upon, 
and the attempt has been made first of all to make not 
merely a low priced, buta really cheap signal. This attempt, 
I may note, en passant, has met with uniform success. 

5. Excellence has not been insisted upon. 

6. In many instances the apparatus has been required to 
do too much, or to perform too many functions, and has 
therefore become complicated ; and 

7. Usually the places where such signals have been tried 
have also been places where intelligent supervision has been 
at a minimum, 

Under the above circumstances good results need not have 
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been expected, and although they were expected they did not 
arrive ; and the user, after trying successively many of the 
different kinds of signals from time to time placed before him, 
has, with the few exceptions already noted, discarded all, and 
for a long time now has refused to listen further to the voice 
of the charmer, alleging, and with some show of reason, that 
“the only trustworthy individual signal is an individual line.” 
DESIRABILITY OF SELECTIVE SIGNALS. 

This epigrammatic saying is, however, in some sort losing 
its attractiveness in face of the multitude of conductors 
which it implies; and to a keen observer of the signs of the 
telephonic times, it is evident that a very extensive return 
to party lines in some form will by and by be inevitable, at 
all events for residential districts, and from this point of 
view it appears that the demand fora simple and trust- 
worthy, but not costly, selective signal is as great as ever 
anithat, if such a thing is made, and its merits proved, 
many more party lines could and would be arranged and sat- 
isfactorily operated. 

To reach practical success, by which is meant to devise a 
really trustworthy selective signal, economical, simple and 
easily kept in order, invention is not so much needed—keep- 
ing the prior art in mind—as is electro-mechanical skill to 
mold a homogeneous and perfect apparatus from the im- 
mense amount of material we have to choose from; an ap- 
paratus, infact, which will operate perfectly, not only when 
the several circuit signals are ranged up alongside each other 
on the testing room wall, where a screw may be adjusted 
here, a spring tightened there, and a bell hammer rod bent 
in another place ; but equally well when they are distributed 
over the circuit, and all at a distance from the operator. 

And to aid the adventurer who intends to construct such 
an apparatus, I will outline the principles upon which this 
class of work in its several proposed plans have so far been 
founded, reference being made in brackets to a single United 
States patent exemplifying each of the several plans. 

GENERAL PLANS. 

1. To operate the several signals at each sub-station on a 
circuit with differing strengths of current. 

Bells depending for their proper operation on a margin of 
current are however generally untrustworthy. [U.S. patent 
No, 221,512, Nov. 11, 1879, Buell.] 

2. Signals arranged to respond to currents of opposed di- 
rection. 

This implies of course polarized bells, and for a line with 
but two stations itis probably as good an arrangement as 
can be provided. [U. S. patent No. 218,153, Aug. 5, 1879, 
Anders. ] 

3. Signals involving changes both in strength and direc- 
tion of currents. 

These are apt to be unreliable for the same reason as are 
those of No.1. [Patent No. 242,408, May 31, 1881, Anders and 
Vail.] 

4, Electro-magnetic step-by-step devices, acting to bring 
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the sub-station signals to a ringing point differing for each 
section, and then to close a local, branch or shunt circuit, 
including the local bell, to operate ringing mechanism, or in 
some way to introduce the bell magnet into the circuit. 

Fig. 1, taken from a patent of E, N. Dickerson Jr., illus- 
trates a ratchet and pawl step-by-step movement operating 
to close a local circuit in which is placed the bell. Successive 
pulsations sent from the central station cause the electro- 
magnet M in the main line circuit to attract its armature a, 
which after each pulsation is pulled back by a suitable spring 

not shown). 


Von. XIX. No, 24. 


The non-conducting wheel W, on which presses the two 
springs eand f, has at one point on its periphery an inlaid 
piece of metal, z. When the wheel is rotated till the plate z 
comes under the two springs, the local circuit of the battery 
6 is closed through the bell magnet m, and the bell B, which 
in practice would be vibratory, rings. 

The wheel W can be adjusted on its shafts, so as tobe in a 
different position at each station, and is operated by the main 
magnet through its armature a, lever d, pawl p, and ratchet 
wheel r, the retaining pawl g holding the shaft s between the 
several forward impulses. 

There are of course many other ways of utilizing these 
principles, one being shown in Fig. 2, which is one of the 
drawings of a patent taken out by Messrs. Curtis and 
Crocker. 

In it the main line Z comes to the binding screw b, passes 
by the wire a to the main electro-magnet A, which acts 
through‘its armature h, lever H, and paw! J on ratchet whee! 
K, held at any point by the retaining pawl 7, and provided 
with a zerospring p and stopo. The ratchet wheels K are 
metal and at a point on their disc surfaces, differing for each 
station, have a non conducting piece » let in, flush with the 
said surface, 

A contact spring M presses also on the conducting surface. 
After passing the magnet A, and continuing by wire a’ to a 
key R, used to call the central station, the circuit divides, 
one branch passing through the magnet C of the call bell and 
thence by way of the bell hammer level c, back contact d, 
and point /, to the terminal g and thence to the outgoing 
line L’. 

The second branch passes by wire m from the point of divi- 
sion to the contact spring M, thence to the ratchet wheel and 
through the mechanism and by the wire m’ to the reuniting 
point f, binding screw g and outgoing line. Thus as long as 
the contact spring M presses on the metal face of the ratchet 
wheel the bell magnet is short-circuited; but when, as the 
wheel is revolved, the end of the spring presses on the non- 
conducting piece n, the shunt circuit is broken and the bell 
introduced and rung. 

This general plan No. 4has been much favored by in- 
ventors, admits of almost indefinite variation, and is easily 
associated with auxiliary devices such as upisons, busy sig- 
nals and lock-outs for apparatus at other stations. If 
mechanism properly designed and made be employed, there 
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is no reason why satisfactory results might not be expected. 
Cheap apparatus has, however, invariably beea tried, and 
the system besides is slow. [No. 212,792, March 4, 1879, E. 
N. Dickerson, Jr. No. 230,530, July 27, 1880, Curtis and 
Crocker.] 

5, Clockwork bells. 

a. Those in which aconstantly running clock train brings 
the bells at the different stations into circuit successively, or 
removes a mechanical holder from their hammers, when 
only they can be rung. These are not reliable, it being im- 
possible to keep the clocks together, The ciocks also require 
too frequent winding. [Patent 223,469, Jan. 13, 1880, Bliss.) 

b. Those in which at each station is a normally stopped 
clock train. All clocksare started by the same initial pul- 
sation, and bring their signals to ringing points, or their 
bells into circuit at different times. 

This idea is one of the most practical that has heen ad- 
vanced, and if the apparatus is well designed and put to- 
gether in a good mechanical form, it ought to do good work; 
unfortunately, first-class apparatus is costly enough to re- 
move the gilt from the economical side of the selective sig- 
nal, 

This plan is indicated by the diagram, Fig. 3, in which how- 
ever the clockwork is not shown. In the diagram H is sup- 
posed to be the signal transmi‘ting and S the signal receiv- 
ing station, at each of which isa metal circuit wheel B, by 
which in conjunction witb the circuit springs s and v the 
hells b are when at rest short-circuited. At the transmit- 
ting station isa circuit closing key K,a battery V having 
one pole united to earth or return G and the other extended 
to the front contact V’ of the key, and a duplicate W of the 
several sub-station instruments, 

The first pressure of the key through suitable mechanism 
starts the clockworks at all stations, and introduces the 
bells at each station successively, as the wheels B bring 
their notches under the springs v. The wheels are in the 
present instance supposed to be slow moving, and to have six 
ringing notches for each complete revolution. They can by 
suitable mechanism be stopped on each notch to ring a given 
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JUNE 11, 1892, 
bell as long as may be desired; and they come to rest after 
one notch at all stations has passed under its spring. 

Of course the notches are arranged to pass under the 
springs at different times for the several stations, and this is 
indicated in the figure, where the bell at the nearest station 
is introduced into the circuit, the springs v of the others 
being at different. positions on the periphery of the wheel. 
[Patent 232,442, Sept. 21, 1880, Blake.] 

c. Those in which a normally quiescent clock train is con- 
trolled by an electro-magnetic escapement, and permitted to 
move by successive beats, as a key at the central station al- 
ternately makes and breaks the circuit. [Patent 226,047, 
May 25, 1880, Eaton.] 

This could doubtless be made to work all right by putting 
excellent apparatus into it, but like nearly all step-by-step 
devices would generally be slow. 


Note.—All of the subdivisions of class 5 may either have the 
signaling device directly in the main circuit or in a local circuit 
to be closed by the action of the main circuit. 


6. Bells in which all the hammers move forward to strike 
at the same time, but except the desired one are prevented 
from striking by an interposed mechanical obstacle, which 
in the bell of the wanted station is removed. 

This has been faithfully tried. It was operated by an elec- 
tro-magnetic ratchet and pawl, and was uncertain in opera- 
tion. It also developed another fault, viz., that even the 
bells which are not to respond make a considerable rattling. 
[Patent No. 219,059, Sept. 2, 1879, Anders. } 

7. Bells in which the ringing is done by circuit arrange- 
ment, or conductor combinations. Two series of circuits 
may radiate from a central to a number of sub-stations, and 
one of each series caused to enter all stations. No two sta- 
tions, however, have the same two circuits. Only when the 





Bradley & Poates knyra,N.Y | 


Fie. 5. 


current traverses both circuits does the bell ring at the sta- 
tion they enter. 

This is very promising. It cannot, however, be applied to 
a multiple switchboard system. It requires relays and a 
local circuit bell, but no specially constructed apparatus. 

It is also very speedy, the single pressure of a given key 
will always ring a given bell and no mistake can be made. 

This system is roughly illustrated by the diagram, Fig. 4, 
in which each outgoing conductor is shown to intersect each 
other conductor at some one sub-station, and thus afford 
facilities for producing aselective signal for 45 stations by 
using but 10 main lines. 

For example, if it be desired to signal station 41, it will be 
necessary to manipulate the lines G and J. 

The diagram, Fig. 5, more fully illustrates one way in which 
the idea is worked out, although there are several plans, all 
of which are more or less advantageous. 

A battery B branches its two poles to each of a series of 
keys k, each of which controls the terminals of two lines; 
for example, key k may control terminals of A and B, k? 
those of A and C, and so on. 

At each sub-station two lines both enter and pass respec- 
tively through relays, and the concurrent action of the two 
relays at any station is required to ring the bell, since the 
bell circuit isled through the armature levers and their front 
contacts of both. 

Taking the conductors in pairs, the number of possible 

n? —n 


combinations is represented by the expression - and 





2 
that number of separate stations can be selectively signaled 
by the use of n wires. [Patent No. 219,188, Sept. 2, 1879, Vail; 
Patent No, 224,855, Feb. 24, 1880, Vail.] 

8. Bells working on the principles of harmonic telegraphy. 
At each station the spring, pendulum or reed carrying the 
bell hammer is tuned to respond to a different note or rate 
of vibration. 

The central station transmitting device is adjustable, and 
can have its rate made to correspond with that of any sub- 
Station bell. When set in operation the coinciding bell only 
will ring. 

Operated always by experts, and carefully constructed and 
adjusted, these might do well. They are, however, too 
Sensitive, tend to become operative as their proper number 
of vibrations is approached, and in some degree become ir- 
regular with temperature changes. 
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Fig. 6 illustrates the idea, and shows a central and three 
sub-stations. 

At the central station is a battery, z, and three pendulum 
circuit breakers formed into a singie ‘apparatus, x’. Each 
breaks and makes the circuit at a different rate of speed. 

The main circuit passes through the magnet A of the dif- 
ferent sub-stations successively, éach magnet having a reed 
armature to which a pendulous bell hammer is attached, the 
normal rate of vibration thereof corresponding to that of 
some one of the transmitting circuit breakers. At the end 
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of the circuit is shown a second transmitter, «2, with which, 
if desired, the sub-stations may be provided. 

It has an adjustable pendulum bob, H*, which can be 
moved to correspond with that of any bell which it is desired 
to ring, and which, then being set in vibration, is responded 
to by such bell. [Patent No. 251,097, Dec. 20, 1881, Currier. ] 

9. Sub-station signals in which galvanometers identically 
constructed and calibrated make the same deflection with a 
given current; to ring the bel!s different currents are sent, 
which produce different deflections. Each, of course, has its 
ringing deflection at a different point, which may by a mer- 
cury cup close a local circuit. 

These signals ought to work fairly well if sufficient care 
and cost be put intothem. It would not be difficult to add 
several other classes to this list, but those which have been 
mentioned are the most important. [Patent No. 262,252, 
Aug. 8, 1882, Southworth.] 

The plans of greatest promise are : 

A. Those which by clockwork (as in 5b) are brought to a 
ringing point differing for each, the clockwork being then 
stopped, and the ringing done by a different kind of current. 
This is virtually the same plan of operation as is employed in 
the stock quotation printing telegraphs, and is reliable, but 
when adapted to do the work well, costly. 

B. Those which, as in class 7, require the co-action of two 
circuits. 

Either of these when adopted should be worked in connec- 
tion with a local battery. 

Probably in practice it will be found advantageous to have 
a separate circuit distinct from the telephone circuit, on 
which a great number of selective signals may be connected. 

Many sub-methods and appliances have to be thought of 
in considering this subject; whether we will be content to 
ring sub-stations from the central station only, or on the 
other hand give each sub-station the power of signaling 
others on the same circuit. 

If step-by-step apparatus be employed to successively bring 
the station appliances to their ringing points, some means is 
required to prevent the bells of intermediate stations from 
giving a signal as they are passed. Sometimes the time ele- 
ment may here be utilized. Buta better way is to have the 
call bell in a local circuit open at two points, to let the ad- 
vance of the apparatus close one of these, and then send a 
different kind of current to close the other. 

We have to consider also whether the introduction of line- 
in-use signals, unison apparatus, call sending appliances, and 
telephone lock-out apparatus, are sufficiently important to 
be added. 

The unison or zero device in some form may be considered 
as an essential auxiliary in all progressive signals, whether 





Fig, 7. 


of the clockwork or step-by-step orders. Even the most per- 
fect mechanism slips occasionally, and as in the stock print- 
ing systems where instruments “‘throw out” or get out of 
step with each other, a suitable zero at which all can period- 
ically be brought to rest, and start even, must be certainly 
required. A “busy” signal which indicates at each station 
whether the line isin use at any other is useful, but not essen- 
tial. And lock-out apparatus, usually provided by closing 
a shunt circuit round the call sending mechanism and tele- 
phones, at all stations on a circuit, except the one or two 
which are actually communicating, is also highly advisable 
in order that privacy and freedom from interruption may be 
maintained. 

But, while some of these devices are necessary, and all 
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useful if reliable, the contriver from this time forward must 
keep at all times before his eyes the undoubted fact that 
selective signals where heretofore tried, have uniformly been 
handicapped by being too intimately associated with too 
many such auxiliary devices, and must be correspondingly 
cautious about the way in which they are added. 

Some such mode as is depicted in Fig. 7 is best for this 
purpose. 

In the figure, M is a clock tripping magnet, F' the magneto 
generator for sending outgoing calls, b the station bell, and 
m and n two metallic wheel commutators mounted on and 
electrically connected with the same shaft B. Arranged to 
press on the periphery of m is a contact spring v’ and simi- 
larly placed with respect to n is a spring v. 

When the station mechanism is at rest, it is desirable to 
have the generators in the line circuit, but the bells out. 
Accordingly the bell is short-circuited through the disc n, 
spring v, and wires 14 and 5, while a possible shunt circuit 
round the generator through disc m, spring v and wires 1 
and 14 is open, the spring v’ being over the notch. 

The notches of m are placed alike at al! stations, but those 
of n differ at all stations; and therefore as soon as the shaft 
B begins to move, when the driving clock train is tripped, 
the shunt circuit is established round all the station genera- 
tors, and no station can interrupt by an attempt tosend a 
call signal. 

Such a device is well enough because it can generally be 
added without at all impeding the operation of the signal 
proper, and in any case constitutes a perfectly proper ad- 
junct to the equipment of a party line. But when associated 
with selective signals the greatest care is necessary to pro- 
vide that the arrangement is such that the auxiliary appli- 
ance may not prove a drag on the signaling mechanism, 

Selective signals require a fair field and all the favor they 


can get. 


Railway Train Lighting.* 





BY A. H. BAUER. 

The first successful system of railway train lighting is that 
invented by Houghton, and adopted by the London, Brighton 
and South Coast Railway of England, in 1881-2. Since then 
the many improvements suggested by other inventors have 
made it almost automatic. 

The system consists of a Brush dynamo carried inside the 
baggage compartment, and directly connected by link belting 
to puileys on the axle of the car. Attached tothe dynamo 
is a ball governor, rotating vertically, whose office is as fol- 
lows: 

1. To control the movement of a switch, which when the 
speed and therefore the E. M. F. of the dynamo reacies a 
predetermined value closes the circuit, and also opens it 
again when the E. M. F. approximates that of the secondary 
battery. 

2. The adjustment of a resistance which maintains the 
current constant, and 

3. To shift the position of the brushes as the neutral point 
is changed by the varying speed of the armature. 

But one set of brushes is used, carried in rectangular 
holders, at right angles to the commutator, and always in 
contact with it. 

When the rotation of the armature is reversed by a change 
of direction of the train, the brushes are carried forward or 
back ward by the friction on the commutator and a connec- 
tion with the governor until the quadrant passes but a frac- 
tion beyond the vertical, when it is drawn to the proper 
position by a spring, the action being similar to that of the 
snap switch. Limiting stops are provided to prevent the 
quadrant going too far. 

The same movement of the quadrant also changes the posi- 
tion of a switch controlling the connection of the field coils, 
and therefore the polarity of the dynamo. It therefore fol- 
lows that the current is always in the same direction, no 
matter which direction the armature may rotate. One set 
of accumulators, consisting of 25 cells, is provided for each 
train, and placed in the baggage compartment. The maxi- 
mum number of lamps in a train is 70, of 10 c. p. each, at 50 
volts. 

No attendant is necessary, but at certain stations on the 
line an examination of the plant is made, and required repairs 
attended to. Iam informed the system is so reliable that 
since the year 1888 but two failures have occurred. 

It will be noted that the key of this system is the conven- 
ience with which the connection between the armature pulley 
and that on the axle can be made. 

Throughout Europe the rigid wheel base is universally em- 
ployed under railway cars; consequently, by setting the 
dynamo across the car, the armature shaft will always be 
parallel with the axle, and the connecting belt runs in prac- 
tically the same plane. 

In this country the bogie truck is exclusively used, Sev- 
eral attempts have been made to drive dynamos by connec- 
tions with the axle of bogie trucks. All, however, have failed, 
for the reason that no provision was made for maintaining 
the armature shaft and axle parallel at all argles of the 
truck, and because sand, dirt, etc., gathered by a moving 
truck will soon destroy any mechanism that may be used for 
the purpose under the car. The problem, however, has not 
been abandoned, and I am in hopes that within a very short 
time a solution will be found. 

Numerous propositions have been made to use primary 
batteries for car lighting, but I am not informed of a suc- 
cessful installation of that character. 

Secondary or storage batteries have been more or less em- 
ployed for the purpose, with varying success. The first at- 
tempt in this direction was made in 1887-8 on two Pullman 
limited trains, of six cars each. 

Each car was equipped with 30 cells of battery, having a 
capacity of 150 ampére hours, and weighing 50 pounds per 
cell, or 1,500 pounds per car. Duplicate sets were kept 
charged at each end of the line, and on arrival of the train, 
exchanged for those that had been exhausted while on the 
road. The average number of lamps per car was 26, of 16 








' * A paper read before the American Institute of Electrical En- 
gineers. 
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c. p., at 60 volts, or a total of 156 in the train. After 60 days’ 
trial it was clearly demonstrated that, under existing con- 
ditions, the system could not be made successful, and it was 
abandoned. 

The reasons for its failure were—Ist, that the capacity of 
the battery was insufficient to maintain the number of 
lamps required for the proper lighting of Pullman cars on 
long runs. 

For example, the current required for 26 60-volt, .8-ampére 


150 
lamps, is about 20ampéres. Therefore » = 744 hours, that 


is to say, 1,500 pounds of battery was able to maintain 26 
Jamps but 74¢ hours. These trains leave eastbound at 5 P. M., 
but the light is required at 4 Pp. M. for inspection, receiving 
passengers, etc. Consequently the batteries would become 
exhausted at 11 Pp. M.; in fact, it would be earlier, as will be 
explained. Therefore the oil lamps would have to be used 
when light was required during the remainder of the trip. 
Westbound the same reasons held good, although not to the 
same extent, because the train leaves that end in the morn- 
ing, and passengers will, as a rule, after 12 hours traveling, 
retire earlier than those going east, leaving at 5 Pp. M. Conse- 
quently less light is required, and a certain percentage of the 
charge is not used. 

A second reason was the deterioration of the batteries 
themselves, which were of the pasted grid type. It was found 
that the constant agitation of the acid solution in-the jars, 
as well as the unavoidable rough usage to which they were 
subjected when changing, caused a loss of the paste or active 
material, proportionately reducing the capacity. In fact, 
close observation indicated the loss during one handling to 
be equal, if not more, than that caused by 1,000 miles travel 
on the car. The paste, when separated from the grid, accu- 
mulates in the bottom of the jar, or lodges between the 
plates, forming a circuit through which the cellis dischargec, 
resulting in the buckling and sulphating of the plates, and 
the destruction of the positive elements within a short time. 
This was five yearsago. Since then, improved methods of 
manufacture, as wellas more intelligent care in handling, 
has, to a great extent, overcome their objections and 
thereby increased the life of the battery. It may 
be asked—wby not increase the size and therefore the 
capacity of the cell? The reply is—that to properly light 
a train of six Pullman cars, for instance, between Chicago 
and Jersey City, with the number and kind of lamps above 
stated, would require 30 cells, each weighing not less 
than 100 pounds—-a total of 3,000 pounds per car, or 18,000 
pounds forasix car train. The expense of handling and 
changing such a weight would make its use almost prohibi- 
tory, for each cell would have to be handled singly. The 
weight on the car would also be objectionable. Since these 
experiments were made, car lighting for short distance only, 
from storage batteries, has been made successful. For the 
past two years four cars, each equipped with 32 cells of 150 
ampére hours capacity and 26 16-c. p. 60-volt lamps have been 
running between Chicago and Cincinnati, and Chicago and 
Indianapolis. Two of these cars are charged every day at 
Chicago ‘tor about nine hours with sufficient current for a 
round trip. The batteries, however, are not changed; the 
ears are always placed on the same side track to which wires 
from the dynamo are led, and the charging is done without 
removing them. The average length of time the light is re- 
quired during a round trip is six hours; the cars leave each 
end of the line at 8 and 9p. M. respectively. Repairs are 
made by removing the defective cell and substituting another 
if necessary. 

The cost of repairs and renewals of all kinds from Sep- 
tember, 1891, to January, 1892, inclusive, per month, was as 
follows : 


September, 1891 eee. ana ke SATE lau oa la stlace't 0 as 
October, PY FAs nc ak ak eseaavice leer Cheat ead a3 108.82 
aes k senha Ee ie Be wt te 51.24 
December “ .... Bae a: ye geet ei Ee he ee oa 79.21 
i ee ee visas one 


OOM. is. ee, oe ce cee eae e ee ees en4sb $314.0 
which, divided by four, is $78.50 per car per month, or $2.61 
per car per day, and this divided by 26 gives 10c. as the cost 
per lamp per day. As the engine and boiler are used for fur- 
nishing power for other purposes while running the charging 
dynamo, it is difficult to get the cost of the power for charg- 
ing these batteries; that factor, therefore, is not included in 
the above statement. 

In January, 1888, a solution of the problem of lighting six- 
car trains for long distances was sought for in another direc- 
tion. Two trains running between Jersey City and Jackson- 
ville, Fla., a distance of 1,100 miles, were selected for the 
experiment. At first an attempt was made to utilize the 
power of the axle, but for reasons already stated did not 
prove successful. 

The next step was the substitution of a vertical single 
stroke engine, located in the baggage car, for the axle con- 
nection. This engine was belted to the dynamo and was 
supplied with steam from the locomotive boiler. 

While this plan seemed to be a step in the right direction, 
it still had its objections, due to the fact that the upward 
and downward movement of the driving rod acted in the 
same manner as would a heavy blow on the car body, so 
that the latter would vibrate in unison with the stroke of 
the engine. 

After a few trials, the vertical engine was removed and a 
three cylinder reciprocating engine, with 3-inch cylinders 
and 4-inch stroke, was substituted. It was connected direct 
by a flexible coupling to a 75-volt 60-ampére dynamo of the 
ordinary open frame type, and both run at 1,000 revolutions 
per minute, 

The working of this combination clearly demonstrated 
that a solution of the problem was attainable, andit was now 
possible to guarantee a fairly successful lighting of the two 
trains. A fault soon developed, which could not be antici- 
pated, It is well known that all railway trains, while run- 
ning, gather more or less dust and dirt, but it was not 
known until train lighting was attempted that this dust and 
dirt contain certain quantities of carbon and metal which 
adhere to armature and field wires, and being conductive 
form short circuits. So frequently did this occur, that it be- 
came necessary to carry an extra armature with each plant, 
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and make changes while the train was in motion. Later in 
the year these dynamos were removed, and the Eickemeyer 
installed. The Eickemeyer dynamo seems to be perfectly 
adapted for train lighting. As both the armature and field 
coils are protected by the iron of the machine, the dust and 
dirt do not reach the wire, except in small quantities, and 
by removing it every six months, when the car is shopped 
for repairs, short circuits have been prevented. Its strong 
construction is such that it will successfully withstand the 
general rough usage to which machinery of this character is 
subject on railway trains. 

The system which has been used for the past five years on 
all Pullman trains consists of a Brotherhood three-cylinder 
engine and Eickemeyer dynamo, bolted toa cast-iron bed- 
plate, and located in the forward end of the baggage car, oc- 
cupying an inclosed space of 6 feet 6 inches by 3 feet 3 
inches. The engine and dynamo are connected by a flexible 
coupling which allows for the irregularity should they not be 


‘ in perfect line. A two-gallon sight feed pressure lubricator 


bolted to the end of the car furnishes oil to all wearing parts 
of the engine. The average consumption of oil is about one 
gallon every 20 hours of actual running of the engine. 

Steam is taken from the locomotive boiler, a tap being 
made at tbe dome, the pipe passing under the tender and 
car, between which a flexible rubber hose makes connection. 
It has been found that with 144 inch pipe between the boiler 
head and car, there is a loss of 15 pounds pressure due to 
friction and condensation ; therefore. to run the engine with 
50 pounds requires 65 pounds at the supply pipe on the loco- 
motive. With 50 pounds pressure, the dynamo will at 900 
revolutions generate 80 ampéres, at 72 volts, when all the 
lamps and batteries in a six-car train are in circuit, and 50 to 
75 ampéres, at 80 to 85 volts, at the same speed when the 
batteries alone are connected, depending on the counter 
KE, M. F. of the batteries. 

On the side of the car is placed an automatic switch, which 
will break the circuit when the E. M. F. of the dynamo equals 
that of the batteries. A voltmeter and ammeter are kept 
constantly in circuit while the plant is in operation. A 
tachometer, belted to the armature shaft, is also provided 
for noting the speed of the engine and dynamo. This plant 
is inclosed by a tongue-and-groove partition surmounted by 
a wire screen. 

The system of wiring adopted is the equipotential, in 
which the pressure is practically equal at each lamp and bat- 
tery. One wire leads from the positive pole of the dynamo 
to the rear end of the rear car, where it is coupled toa sec- 
ond that returns to the baggage car—but not to the dynamo 
—being tapped, however, by the positive pole of each battery 
and one side of each lamp. A third wire leads from the neg- 
ative pole of the dynamo to the rear end of the rear car, 
where it ends, This third wireis tapped to the negative pole 
of each battery and the remaining side of each lamp. 

All the batteries and lamps are therefore in multiple arc. 
Double pole, fusible cut-outs are placed in each circuit, and, 
with the switches, are located in the closets of each car. 
The wires are always placed on the roof of a ear. For 
this purpose, whitewood molding, thickly coated with 
asphalt paint, is nailed from end to end as near the centre as 
possible, usually one and three-quarter inches from the edge 
of the smoke jack, if the car is equipped with centre oil 
lamps, and from 6 to 24 inches when gas lamps are ap- 
plied. Branch moldings extend to all points on the roof 
through which it is desired to run wires to the lamps, 
switches, etc., inside the car. For instance, the drops to the 
centre lamps in the body of the car pass directly through the 
centre of the roof into the air chamber of the oil lamp, from 
where they are suitably connected. Those leading to the 
switches, cut-outs and batteries pass through the panels 
between the ventilators and into the closets, where 
the switches are located, the batteries continuing 
on through the floor to the boxes under the 
car. After being run in the molding, the wires are covered 
with wooden capping anu the whole tinned over, practically 
forming part of the roof. The grooves in the molding are 
made of such size as to hold the wire rigidly, so that its 
movement or abrasion is impossible. Wire so applied has, 
after five years’ service shown no deterioration whatever, 
and is apparently serviceable for at least five years more. 
As the tin covering of the molding is cut and worn away by 
cinders and the action of the elements, it is found necessary 
to renew the molding about once a year. The sizes of wire 
used are all of B. & S. gauge, and consist of No. 2 for those 
leading from the dynamo, Nos. 6 and 10 for the lamp mains, 
and No. 14 for the lamp drops. The connection between cars 
is made by bringing the wires from the roof through the 
hood to the inside of the vestibule, where they ter- 
minate in square brass tubing called connectors, which are 
permanently attacbed to the vestibule frame. The connec- 
tion between these connectors is made with three conductor 
tlexible cables, each conductor of No. 6gauge. To the ends 
of each conductor brass springs are attached which fit closely 
inside the tubing, giving about eight square inches contact. 
If cleaned occasionally this connection will carry 100 ampéres 
without sensibly heating. As the connectors are placed 
horizontally it is evident that should the train from any 
cause be parted, the connection will be severed without dam- 
age to any part of the system, except to throw the load off 
the engine, and cause it torace. Should this occur, which, 
in fact, is very seldom, the attendant is at hand to cut off 
steam ard stop it until the connecter can be replaced. With 
a No, 2 wire the average fall of potential in a six-car train is 
nine volts. 

When the batteries alone are in circuit the E. M. F. of the 
dynamo will be from 67 to 83 volts, which, minus the loss, 
will overcome the counter E. M. F. of the batteries, viz., 
57.6 to 73.6 volts. When both Jamps and batteries are in cir- 
cuit the external resistance is of course produced and the E. 
M. F. of the dynamo falls in proportion, and that at the 
lamps will be from 60 to 66 volts. 

It is unnecessary to use a resistance in the lamp circuit, as 
when the lamps are first turned on, the E. M. F. being, say 
66,a greater candle power is had just at the time when 
most needed, which, however, gradually falls and ordinarily 
reaches 6) to 61 voltsin from two +o four hours, depending 
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upon the amount of charge in the batteries. It is true that 
this is at the expense of the life of the lamp, but as the 
handling of the switches is done by the porters and con- 
ductors, the use of rheostats or regulators, no matter how 
simple, would complicate the system and probably cause the 
total extinction of the light. Each car is provided with 32 
cells of storage batteries, placed 16 in each of two boxes, se_ 
curely fastened under the centre and directly over the truss 
rod. The weight of batteries and boxes complete is about 
2,000 pounds. As already stated, with the system of wiring 
adopted, the batteries and lamps are permanently connected 
in multiple arc, so that should the train be parted and con- 
nection with the dynamo become broken the batteries will 
supply current necessary to maintain the light; or should 
the batteries under one car become disconnected, its lamps 
will be supplied from batteries under other cars in the train. 

The lamp equipment of a six-car Pullman train is as fol- 
lows: 


Combined smoking and baggage Car...... .........6 eeeeeee 21 lamps. 
pg RR a een Per ee PEC TeETT TELE ETL $ ” 
Three sleeping cars 
Combined observation and sleeping car 









nx cack :icaso geben anaeneer, CACM ROR GL ee ERE UeS6 eS 172 lamps. 

Of this number 98 are 16 c. p. and 74 are 8c. p. The latter 
are placed in hallways, toilet rooms and vestibules. 

During six months of the year seven \ h. p. fan motors 
are added, viz.,3in the dining, 2 in the smoking and 2 in 
the observation cars, each absorbing the current of four 16. 
c. p. lamps, or a total of 28, which, added to the 172, 
makes the total 200 lamps in the train. To maintain the 200 
lamps requires 144 ampéres. As the dynamo will generate 
but 80, the battcries must supply 64 ampéres, or 34 per cent. 
This is effected by charging the batteries during the day and 
part of the night en route, and while the train is standing in 
the yards. 

The following, taken from the January records of a train, 
will give an idea of the number of Jamp hours required : 
CHICAGO TO JERSEY CITY. 





, . | No.of | Lamp | 
Time. Hours. | Lamps. | Hours. | 





4A4.M.to 9P. M. 5 172 860 Leaving Chicago. 
9 - 2 140 2380 
il * ae 1 42 42 | 
4 vi tbs 3 172 516 =| Arr. at Jersey City. 
During day in tun- | 
nels and depots. 1 172 72 | 
Rees ions ha a cnseanehicongaeaeel> ae 


JERSEY CITY TO CHICAGO, 


No. of Lamp 








Time. Hours. | Lamps. | Hours. 

4 P. M. to 9:30 P. M. je 172 946 Leavg. Jersey City. 
9:30 “ ee lke | 140 210 
11 “ uO 1 42 42 ; 
6 A. M. (07:30 A. M. l% 32 48 Arrivg. at Chicago. 
During day in tun- " r 

nels and depots. l 172 172 

ES cana cusincck sc pw een cu tanecseeeey el) eee 


Total, 3,288 lamp hours during the round trip. 

The cost of an installation for a six-car Pullman train, 
consisting of one combined baggage and smoking, three 
sleeping, one dining and one combined sleeping and obser- 
vation car is as follows: 

COMBINED BAGGAGE AND SMOKING CAR. 


ME SEE MTEI EN CTEE COPE AOE TET COTTE ORT ET $500.00 
I 5. cd kmendeaeetis es oa seeneesteeey ss 500.00 
ee. San Ae ieee ser Re Rabe 392.00 
et ae Se GN aeheeans he Khubaeeedeakee 100.00 
cea paduae ae 4440 oua cee ces <an<- ne 
Battery boxes, crates and conneclionS............-+-+-.+++- 71.60 
Steam piping, lubricator gauges, CLC..........0.ceeeee ee ee cee 155.00 
WG BING GERTIOUOE << oc ccccsc cscccs. secccteccsrcccsces one Sea 
SN ee cit ah di cc samba eee nceccend) denbaccssetseges 12.00 
a es Sig ac cc phsneke Us te da tenesegnrsens 17.00 
Switches and cut-outs’ .............-+.- pale genes. «tare ca wene eres 17.50 
CR — N OO OO ORUITOG coo onc 60s cc cicctccccscesoresovess 10.80 
Partition for dynamo and engine..............ceeeeeeeeeee cee 38.00 
ee cece e escvnvossseuasecss soeseaeen 76.00 
II SOEs es os cagtae sales! Aueekukses bast oben 50.00 





$2,027 .&0 
SLEEPING CAR. 








32 cells accumulators........... Re aE oak gata ak Slated $392.00 
ee Se iss cule cups anestes peas sev -eeneeeses 11.00 
I ne, ate. ne, eh SGN woh Gane” cade sens sat eas 20.00 
Battery boxes, crates and connections.. .. .... ....-.+. sees 71.00 
alicia tpekiess: Wenne seo) Meataacesee eases “ee 
OR BEd sie veccetesegercne: see voseenwses 47 .00 
I 2S on oe wedids apd Chae mamaen eae 17.59 
ES II so ccc ds cs csaepavesvcesspesnaeneds cata 9.00 
I eee En i ae aisae alsin Faeeese oN anee end smuhaas 90.00 
gC pei cnpa sho been ubaheemawens 20.00 

$762.50 

DINING CAR. 

ee on once s canseee) rindi cuca nes ven ecnetes $392.00 
Ce Nn, isn. a ca pina ducta’ cecncenseeaes 11.00 
Wo hancccarhe her ied.. dasdeencendsenenserRginnsecees sere eace 70.00 
Battery boxes, crates and connections.............. .. ++ sees 71.00 
eo Sian ease vey aGes stan ie anes aenns pueasnevedds’ ¥e 16.00 
Receptacles and fIxtures..... .....ccccece covcccccssesencoseces 32.00 
ee ca ac sbks os kepeeawen beetoens 17.50 
a i OE TING a vans eco endeebvierevcercctescescess (es 114 00 
Miscellaneous........ A a OE hag ne 20.00 

$743.50 

COMBINED SLEEPING AND OBSERVATION CAR, 

Op ee i oN, a sno caa tes) tn4nsenataeaioas cacpies $392.00 
One set wire connectors...........-. b Oidlevaaealekie ateeneaste . ae 
| ERS aaa rrrrererrrrrr ry Pre ror rc 90.00 
Battery boxes, crates and connections.... .........-..s+eeeees 71.00 
MIS flaals ss SOLES tA CERRY KEEORK CE DSS 6200210 0006 Laeeiiressncees é - 14,40 
Sockets, receptacles and fixtureS..........6.00 0-20 cee eeeeeeeee 19.50 
NN a ies bane anes 16500 cues sc0 Bee Sh. $000 66-80 10.40 
I airs indian + bab cavarcbanresesrneiness of vedeewad 45.00 
Te OO ons wan se unsseenses cecensnennnreatuse 76.00 
Re NS ee ek” Weg E he'd cee e chee eset o0eaes 20.00 

$749.40 


A total of $5,808.20, or an average of $968.00 per car. 

As the fan motors are used but six months in the year, the 
average number of lamps will be 172 + 14 = 186, Therefore 
the cost of equipment per lamp will be $5,808.26 + 186 = $31.22. 

The average cost of labor and material for maintaining the 
lighting of three trains or18 cars for 19 months, from Au- 
gust, 1890, to February, 1892, inclusive, was as follows: 


Average total cost per Month.............:e:ceeereeeseeees $1,265.95 
” = ON, rss, dys cabband< (KaOKs 1.99 
= Fe EBs ven iia concgorsercnecesis 712.39 
+ “ * WGP OOF DOP GOT... : cece cecces sccccce 1.11 


“ “ 


of material per month ..... .... 
i i MON «... scinsrecsaenasuages .87 
RP ME can kotecscchdus erasccecas .07.17 
Average number of lamps in use..........6.ssceeeee ceeeee 558 
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The item of labor includes the wages of five attendants on 
the train, at $3 per day each, and two men at each terminal 
station, at $90 arid $55, and $75 and $50 per month respec- 
tively. 

That of material includes the cost of renewal of batteries, 
ete. 

The cost of labor is practically constant, while that of ma- 
terial varies from 12 cents to $2.04 per car per day, the aver- 
age for 19 months being 87 cents. The cost per lamp per 
day varies from 3.8 cencs to 12.5 cents; the average is 7.17 
cents. 

The cost of power furnished by the locomotive boiler is 
not included in the statement, for the reason that a satis- 
factory measurement of the quantity of coal and water used 
has never been made. 

So long as the dynamo can be run, and the batteries prop- 
erly charged, the system is reliable. 

During the coldest part of the winter, or, as sometimes hap- 
pens, when a poor quality of coal is furnisked, it is difficult 
for the locomotive to supply sufficient steam to run the 
dynamo. In such cases the batteries are called upon to main- 
tain the light. Asa rule, they have sufficient charge to do 
so for about four hours, Trains so equipped have been run 
between Jersey City and St. Augustine, Florida, during the 
months of January, February, March and April of each year 
since 1888, 

The conditions there are decidedly more favorable, for the 
reason that the trains leave both terminals early in the 
morning. In consequence, the dynamo is run nearly all day, 
and the batteries are therefore fully charged and in condition 
to furnish curent for the maximum number of lamp hours. 
So successful has been the electric lighting of these two trains, 
that it is rare for other sources of illumination to be used. 
The system has also been used on other trains, viz., between 
New Orleans and the City of Mexico, Omaha and San Fran- 
cisco, Chicago and Portland, Me. 

Several specials have also been similarly lighted, notably 
—the Presidential, from Washington to San Francisco and 
return , the National Electric Light Association trains, be- 
tween Jersey City and Chicago, and Jersey City and Kan- 
sas City; the National Telephone Exchange Association 
train to Minneapolis, and that of the Pan-American dele- 
gates, which was almost constantly on the road for three 
weeks. 

A duplicate of this system was tried for a short time on 
the Chisago, Milwaukee & St. Paul Railway. I must look 
to others to explain the causes for its being abandoned, and 
also describe that which has been substituted and which it 
is understood has proven very satisfactory. One of the 
most serious sources of trouble met with in train lighting 
was the effect of the vibration of the car on different mem- 
bers of the plant. At first it was almost a daily occurrence 
to have lamps drop out of sockets—the shade-holders, which 
were made of thin sheet brass, were broken at the rate of 8 
or 10 during one trip. Trains would arrive at terminal sta- 
tions with two or three batteries out of circuit caused by 
connections between cells being broken. In the earlier 
days it was the practice to use arigid connection between 
battery cells, as it was considered best to prevent the ele- 
ments moving in the rubber jar. It was soon discovered that 
the element would move irrespective of the rigid connection, 
and in doing so would break the terminal, and in a majority 
of cases the fracture was next to the plates. As we had no 
means of burning the lug on again the element was useless. 
To overcome this difficulty flexible connections were substi- 
tuted. 

Contrary to all expectation no damage was done by the 
movement, and since then should a terminal be broken 
which however is seldom, it is in every instance due to a de- 
fect in burning on at the factory. Cast brass shade holders 
were substituted for those of sheet brass. To prevent shades 
working loose and dropping out, ordinary rubber bands were 
placed under the lip, against which the holder screws were 
driven, and they having a soft foundation were prevented 
turning and held the shade in place. The cause of the 
lamps falling out was due, in a great measure, to the socket 
rings working loose. This was overcome by the invention 
of a tool that would drive the ring into place much tighter 
than was possible by hand. Many minor causes of trouble 
that could not be foreseen were eliminated as fast as they 
developed. 

A system of safety cut-outs was devised that protect each 
wire in the car. They are placed on the same baseboard with 
the lamp switches, and are located in the locker or closet, con- 
venient for inspection and renewal. Later on portable lamps 
were demanded that could be placed in the sleeping car sec- 
tions, either before or after the berths had been made up. 
For this purpose No. 18 wire was connected to one of the 
lamp circuits on the roof, and led to a connecting block 
placed over the mirror between the windows in each sec- 
tion. Connection with the block was made with a plug, to 
Which flexible lamp cord was attached. On the other end 
of the cord a frosted 16 c. p. lamp was connected, the Jamp 
hanging ffom an arm which was placed in areceptacle in the 
corner formed by the side of the car and the partition be- 
tween sections, and immediately over the shoulder of the 
passenger, the most favorable position for the lamp when 
used for reading. 

It was early seen that the only uncertainty connected 
with the system is due to the absolute dependence upon the 
locomotive boiler for power to run the dynamo, for, as ex- 
plained, there is a constant liability of the failure of the 
Steam supply, which, if prolonged beyond the capacity of the 
battery, will result in the use of oil or gas for light. As 
many other problems connected with the system have been 
successfully worked out, it is believed that the solution of 
this one will also be found. 

There is no doubt that the ideal way of running the 
dynamo is by a connection with the axle. Many apparent 
solutions have been suggested, only to be condemned as un- 
certain or impracticable. It is, however, thought that with- 
in the next year a reliable connection will be had, after 
Which I believe the lighting of railway trains by electricity 
will be universally adopted. 
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THE BLECTRICAL AL STOCK MARKET. 


NEw York, June 4, 1892. 

The stock market has been entirely one-sided this week, and 
consequently lacking in interest. The bears seemed to start out 
after the holiday with the idea that they would own the market, 
and though they have not beaten down the prices very many points, 
they have materially influenced the course of the market and held 
speculation within a very narrow channel. As for some time past, 
the traders have set the course of the prices, and there is very little 
active interest taken by the outside public. Prices have not varied 
very much during the week, but their daily fluctuation, and the 
varying conditions of strength and weakness, show that there has 
been a great deal of arbitrage business on the market. Better re- 
ports from the West have already had a favorable effect on certain 
stocks. Monetary conditions remain unchanged. Rates continue 
at their lowest, and certainly will remain there for some time to 
come. 


Electric Stocks.—Even on a quiet and uninteresting market, 
such as we have had during the week, the electric stocks have 
maintained their position or even improved it. Westinghouse 
developed renewed strength, both in New York and Boston, which 
is apparently well backed up. The stock closes higher than 
a week ago, and shows evident prospects of better prices, as soon 
as the general market condition shall permit of a renewal of inter- 
est and activity. There has been a fair inquiry for Westinghouse 
preferred. Limited lots sold early in the week at y344. At the 
close 9144 was bid and 95% asked. The strength was due to the 
excellent showing made by the annual report, both on the reor- 
ganization and general financial conditions. On Wednesday West- 
inghouse E. and M. assenting certificates sold at 59%. A fair in- 
quiry raised the quotation to 59%, the closing on Friday. Thomson- 
Houston and Edison have been very quiet, and at the same time 
strong. They have maintained their strength at almost the high- 
est prices. General Electric Company rights to the new bonds 
have sold in small quantities down to 25 cents. A great many of 
these will come out before the date of subscription. To-day one-half 
per cent..was offered for rights to subscribers to the $4,000,000 bond 
issue. Application to have the stock listed on the New York Stock 
Exchange was made Friday, and will be passed upon by the govern- 
ing committee to-day. Inasmuch as it is exchanging share for 
share with Edison General Electric, its first sales will in all proba- 
bility be at the latter’s current quotation, or 11144. Western Union 
is still moving upward and this week has scored a further advance. 
If its present strength continues it may yet fulfill some of the 
extravagant claims that have been made for its future course. The 
pending dispute between this company and the Bell Telephone 
Company as yet has had no effect upon the stock of either company, 
unless it may be giving strength to the former. This stock opened 
May 1 at 9234@93 and touched 95 Friday. The undercurrent has 
been gradually upward and has been led by S. V. White, who is 
backed by parties who absolutely control the stock. The practice 
has been to sellit at a certain figure early in the week and buy 
back at the close at a fraction off, each round of transac- 
tion being on a slightly higher plane of prices. By this 
method they have succeeded in making money, and at 
the same time elevate quotations, In an interview Friday Mr. 
White said: It is as certain as anything can be in the stock market 
that Western Union directors will next Wednesday declare 1% on 
the stock. The company already has in bank the money needed for 
the dividend and $250,000 more. I regard it as certain that the 
directors of the Western Union at their September meeting will 
either raise the rate of dividend to six per cent. or declare a stock 
dividend which will raise the capital to $100,009,000. American 
Telegraph and Cable was active early in the week at 8644@87. Com- 
mercial Cable was as usual strong. It was steadily bid 155, and held 
firm at 159 on Tuesday down to 157 Saturday. 


The General Electric Company, in a recent circular to the 
holders of trust receipts exchangeable for stock of the company, 
states that rights to subscribe for the five per cent. gold bonds of 
the company are assignable, so that any person acquiring “rights’’ 
by assignment may make a subscription in like manner asif he 
were a stockholder of such trust-receipts exchangeable for stock. 
As five shares of common stock of Thomson-Houston Electric 
Company represented by trust receipts are exchangeable for three 
shares of the common stock of the General Electric Company, and 
four shares of the preferred stock of the Thomson-Houston are 
exchangeable for one share of the preferred stock of the General 
Electric, the privileges attaching to the certificates or receipts rep- 
resenting said common and preferred stock of the Thomson-Hous- 
ton are respectively on the equivalent of three rights for every five 
shares of the Thomson-Houston common stock and one right for 
every four shares of the Thomson-Houston preferred stock. The 
$4,000,000 five per cent. gold debenture bonds subscription expires 
June 7. The officers of the company state that they have all been 
subscribed for. The rights have sold at three-eighths per cent. 
premium, 


To Issue Bonds.—Stockholderm of the Edison Electric Ilumi- 
nating Company of New York, at the meeting May 31, authorized 
an issue of $1,000,000 five per cent. gold bonds, to which stockhold- 
ers of record June ll will be granted the right to subscribe. The 
Charleston Light and Power Company, of Charleston, S. C., in addi- 
tion to increasing its capital stock, referred to elsewhere in this is- 
sue of THE ELECTRICAL WORLD, will also issue bonds, the object in 
issuing part bonds and part stock being that after paying six per 
cent. on the bonds there will remain much larger earnings to the 
$100,000 of stock, which the company will be capitalized at, than if 
the entire amount invested was represented by stock, it being ex- 
pected that the earnings available for dividends on the stock will 
warrant a much higher rate of interest on the stock than the six per 
cent. interest on the bonds. The Norway Water Power and Electric 
Light Company, of Norway, Maine, will issue bonds. 


The Metropolitan Telephone and Telegraph Com- 
pany through the Mercantile Trust Company, trustee under a 
certain mortgage dated May 1, 1888, and an agreement dated Nov. 
1, 1888, invites proposals for the sale on July 1, 1892, of bonds 
secured by said mortgage at a price satisfactory to the Metropoli- 
tan Telephone and Telegraph Company, at a rate not exceeding par 
and 10 per centum premium, to such an amount as shall not ex- 
ceed the sum of $20,000, 


increase in Capital Stock.—The Taunton Electric Light Com- 
pany, of Taunton, Mass., has voted to increase its capital stock by 
$10,000; the Reading, Pa., Electric Light Company, has in- 
creased its capital stock by $30,00; the Mobile, Ala., Electric Light 
Company has voted to increase its capital stock to $10,000; the 
Edison Electric Illuminating Company, of New York, has voted to 
increase its capital stock from $2,000,000 to $6,500,000; the Charles- 
ton Light and Power Company, of Charleston, 8. C., has increased 
its capital stock from $50,000, to 100,000; the Worcester, Leicester and 
Spencer Street Railway Company, of Worcester, Mass., has voted 
to increase its capital stock from $250,000 to $375,000. At the special 
meeting of the NorthWest Thomson-Houston Electric ,Company re- 
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ferred to elsewhere in this issue the question of making an addi- 
tion of $750,000 to the capital stock will be voted upon, making the 
total capital $1,750,000 One million ($1,00,000) of said capital stock 
shall be common stock, and shall be issued in such manner and at 
such times as the Board of Directors determine. Seven hundred 
and “fifty thousand dollars of said capital stock shall be prefer- 
red stock to be issued as the directors may determine; the divi- 
dends on the preferred stock, however, shall not exceed eight per 
cent, per annum, but shall be cumulative, that is, if not earned and 
paid in any year, shall be paid out of the first net profits of the com- 
pany accumulating or made thereafter. The number of shares of 
the corporation shall be seventeen thousand five hundred (17,500) of 
$100 par value each. 


Dividends.—A quarterly dividend of two per cent. has been de- 
clared by the Northwest Thomson-Houston Electric Company. The 
Taunton, Mass., Electric Light Company, has declared a dividend 
of seven per cent. Westinghouse electric shareholders expect a 34¢ 
per cent. dividend in July, and such is the confidence in its being 
declared, that three per cent. has been bid for it. 


Closing Quotations.—The following were the closing quota 
tions of electric stocks on Saturday, June 4, 1892, in New York 
and Boston : 

NEW YORK QUOTATIONS. 





Capital- 
Name of Stock. Par. ization. Bid. Ask’d. 
American Cable.......... : 86 854 
American Telegraph Co.. 60 63 
Western Union Telegraph Co............ 100 86,200,000 Yilg 9456 
Commercial Cable Co. ....ccccccccsscccces 100 7,716,000 155 160 
PE NO 5 bx wae seep cesses gzsceses 100 15,000,000 11034 111 


Kdison Iluminating C 0., of P te! pure: 100 = 4,500,000 = 7944S BU 

Brooklyn.... 100 750,000 76 su 
Chicago..... 100 750,000 138 142 
U0; TE CIOs «ncn scavevsiceses 100 =: 1,250,000 =. 30 36 
Edison Elec. Light Co. (of Europe) stock 100 2,000,000 2h 5 


“ee “ee “ 


Edison Elec. iat Co, (of Europe) bonds sh 30,000 = 65 75% 

" Ore Milling Co ........ -..- 100 2,000,000 15 2 

= Toy Phonograph Mfg. OSs. 1,000,000 core le 
Brush Illuminating Co., of New York.. 50 1,000,000 40 50 
Mt. Morris Electric Light Cubase heekes s 500,000 §=20 40 
East River Electric Light Co............ 100 = 1,000,000 .. 60 
North American Phonograph Co........ ... 6,600,000 5 8 
New York Phonograph Co... ......... ... 2, 000,000 3 4 
Automatic Exhibition Co................ ... 2;000,000 3 6 
New England Phonograph Co........... ... 2,000, 000 134 284 


BOSTON QUOTATIONS. 


Capital- High- Low- 
Par. ization. est. est. Bid. on 


Thomson-Houston Elec.... 25 6,000,000 6634 654 65% 
Thomson-Houston’ Elec. 
~~ eee 25 4,000,000 30 293g 2944 29% 
Thomson-Houston Elec.— 
Series C sh 40,000 9 ave’ 834 Yy 
Thomson-Houston Elec.— 
NRE cc ch bike es hsocecss sh 120,000 coe 74% 7% 
Thomson-Houston Int'n’al 
I i a aS Sian hat «a sihid 100 600,000 oe 245 
Thomson-Houston Int’n’al 
pp eS are 100 400,000 cise” \ oe 103 105 
Thomson Elec. Weld.. ... 100 1,000,000 eG es wh 45 50 
Thomson European Elec. 
Mg dcas cutha sts sxe 00 100: 1,500,000 10 ona 10 12 
Ww eens Elec.—New 
ver hi tir. isi teus 6,000,000 30 293, 29% 2934 
Ww ont house Elec. ~~. 4,000,000 18 47 47 4744 
Fort Wayne Elec.......... 25 4,000,000 1274 «612 12% 12% 
FortWayne Elec.—Ser. A. sh 80,000 Tee 235ke. 74g «27K 
Thebnclt BOO6 . «cies co assv000% 10 1,000,000 8 iz 8 844 
— End St. Ry. Co.— 
ee a re are 50 = 7,150,000 76 75 7544 «7544 
West End St. Ry.Co.—Pfd 50 6,400,000 90 8944 8954 89% 
American Bell Tel ....... 100 15,000,000 Pt | 208 208 209 
Erie Tel. & Tel. Co BR by sa .. 4,800,000 16 45 sakes 
Mexican Tel. Co.. 10 =1,280,000 =—ti«w. aie . wa 
New Eng. Tel. & Tel. Co... 10,304,60) 54 <i53 ee 
Tropical Tel. Co........0.- 10 400,000 OD: stig hun 25 





NEW INCORPORATIONS. 


The National Gas and Water Company, of Chicago, Li., 
capital stock $500,000, has been formed to build, lease and operate 
electric and other works. C. D. Hauk, E. KE. Morrell and N,. A. 
McGlary are the promotors. 


The Katahdin Mining Company, of Spokane, Wash., capi- 
tal $160,000, has been incorporated to operate electric light plants, 
etc. A. M. Mason, H. T. Mallen, B. Norman, Ralph L. Clarke and 
C. Happy are the incorporators. 


The Citizens’ Electric Company, of Battle Creek, Mich., 
capital stock $50,000, has been formed to furnish electricity for 
lighting that town. William Andrus, M. M. Lewis and William 
H. Mason, of Battle Creek, are the organizers. 





The Gordon Electric Company, of Chicago, IIl., capital 
stock $10,000, has been organized to manufacture and sell, etc., all 
kinds of electrical machines, etc. Walter J. Gunthorp, Jean El 
liott and Marion E. Moore are the incorporators. 


The Lowell Electric Light Company, of Lowell, Mich., 
has been incorporated, with a capital stock of $60,000, The incor 
porators are Otto C. McDonnell, Chas. A. Church, C. Jesse Church, 
Mrs. Alice E. McDonnell and Mrs, Grace F. Church. 


The Norway Water Power and Electric Light Com- 
pany, of Norway, Me., capital stock $50,000, has been formed to 
purchase water powers and develop same. H. L. Horne, C, N. 
Tubs and F. H. Noyes, of Norway, are the promoters. 

The Chicago Electric Light Enlarging Company, of 
Chicago, Il, capital stock $5,000, has been formed to manufacture 
and sell photographs, photographic prints, frames, etc. Adolph 
Graeff, Alfred Graeff and Jesse Cox are the promotors. 


The City Electric Company, of Port Huron, Mich., capital 
stock $100,000, has been formed to operate a street railway from 
Port Huron to Fort Gratiot. The incorporators are Albert Dixon, 
8S. L. Ballentine and William Canham, all of Port Huron. 


The Belle Vernon Electric Light Company, of Belle Ver- 
non, Pa., capital stock $1,000, has been incorporated to supply light, 
heat and power to that town. J.S. Van Voorhis, A. C. Brown and 


J.C. Cunningham, all of Belle Vernon, are the incorporators. 


The Magnetic Electric Company (incorporated in West 
Virginia), of Boston, Mass., capita] stock $5,000,000, has been formed 
to manufacture and dea! in electrical apparatus, W.D. Northenn, 
W. F. M. Collins and A. J, Lowd, Salem, Mass., are the organizers. 


The Carroll Electric Company, of Portland, Me., capital 
stock $75,000, has been incorporated to manufacture and deal in 
electrical apparatus of all kinds. Frederick V. Chase, John B. 
Keboe and George H, Allan, all of Portland, are the parties inter- 
ested. 

The Chadron Electric Light and Power Company, of 
Chadron, Neb., capital stock $20,000, has been formed to supply the 
city of Chadron with electric light for public and private uses. 
Jas. W. Boyd and Thos, A. Coffey, both of Chadron, are the incor 
porators. 


The MecConnelsville Malta Electric Company, of Mc- 


Connelsville, O., capital stock $10,000, has been organized to furnish 


light and power to McConnelsville, etc. H. B. C. Vincent, John A. 
Adair, F.M. Beckett, Irven Traves and Elmer A. Taylor are the 
promoters, 
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The Lowell Electric Light Company, of Lowell, Mass., 
capital stock $60,000, has been formed to generate electricity for 
lighting purposes. ©. J. Church, of Greenville, and Occto C. Me- 
Donnell and Alice E. McDonnell, both of Lowell, Mich., are the 
organizers. 

The North Manufacturing Company, of Denver, Colo., 
capital stock $100,000, has been formed to manafacture, buy and sell 
batteries and motors of all kinds operated by electricity. John D. 
North, W. L. Beardsley and B. A. Ambler, of Denver, Colo., are the 
corporators. 

The Pine Grove Water, Light and Power Company, 
of Pine Grove, Colo., capital stock $15,000, has been formed to fur- 
nish water and electricity tothe inhabitants of Pine Grove. The 
promoters are Charles W. Dake, Theo. W. Horr and Willis B. Horr» 
all of Denver. 

The Lewisburg Light, Heat and Power Company, of 
Lewisburg, Pa,, capital stock $12,000, has been formed to supply 
light, heat and power or any of them to Lewisburg, Pa. Chas. 8. 
Pardee, Frank 8S, Marr and Jno. F. Duncan, of Lewisburg, are the 
incorporators. 

The Elcctrical Supply and Construction Company, of 
Pittsburgh, Pa., capital stock $100,000, has been formed to manufac- 
ture electrical supplies and appliances. M. D. Card, H. M. Double- 
day, both of Pittsburgh, and William M. Galbraith, of Chartiers, 
Pa., are the incorporators. 

The Johnston Motor and Electric Company, of Port- 
land, Me., capital stock $250,000, has been formed to manufacture 
and dealin all kinds of electrical appliances. W.C. Johnston, C. 
W. Higgins, both of Melrose, Mass., and Charles A. True, of Port- 
land, Me., are those interested, 

The Nutley Electric Light, Heat and Power Company, 
of Franklin, N. J., has been formed, with a capital stock of $100,000, 
to manufacture and supply electricity, etc. C. H. McIntire, New- 
ark, N. J.; E. Teeter, H. Edgar, Franklin, N. J., and F. W. Ward, of 
East Orange, N. J., are the promoters. 

The Peoples’ Electric Light and Power Company, of 
Silver Creek, N. J., capital stock $20,000, has been formed to manu- 
facture and use electricity for light, heat and power. Theo. Gresbno, 
Albert H. Stebbins, H. W. Alsen, Frank P. Stewart and Charles 
Hamond, all of Silver Creek, are the incorporators. 


The Delaware Electric Street Railway, of Delaware, 
O., capital stock $60,000, has been formed to build and operate an 
electric street railway, furnish light, power, etc. Jas. K. New- 
comer, V. T. Hills, J, D. Van Demon, B. W. Brown, W. A. Hall, C. 
Riddle, F. M. Marriott, Robert G. Lybrand, H. J. McCullough, 
H. A. Welch and James M. Crawford are the incorporators. 

The Pierce & Miller Engineering Company, of New 
York City, capital stock $100,000, has been formed to manufacture, 
furnish, buy and sell machinery of all kinds and contract for elec 
tric and manufacturing plants. Francis M, Pierce, 51 West Thirty- 
seventh street; Ferdinand Schmerber, 199 West One Hundredth 
street, New York City, and John D. Miller, 76 Rodney street, 
Brooklyn, are the incorporators. 








APPAIRS OF THE COMPANIES 


The Thomson European Electric Welding Company 
will hold its annual meeting in Portland on June 8. 

The Norway Water, Power & Electric Light Company, 
of Norway, Me., at arecent meeting of the directors chose F. H. 
Noyes genera] manager. 

The Johnson’s Creek Electric Lightand Power Com- 
pany has elected the following officers: Geo. C. Mansfield, presi- 
dent; H. J. Grell, vice-president; J. D. Bullock, secretary, and H. 
C. Christians, treasurer. 

The Ontario Telephone Company at its annual meeting at 
Peterborough, Ont., unanimously adopted the report of President 
Kendry recommending that the stock of the company be sold to the 
Bell Telephone Company. 

The Jenney Electric Light and Power Company, of 
Logansport, Ind., at its annual meeting elected Joseph Seiter 
president, and Brainard Rorison vice-president. Victor E. Seiter 
was made secretary, treasurer and manager. 

The Taunton Electric Light Company, of Taunton, Mass., 
at its annual meeting re-elected its old board of officers, declared a 
dividend and authorized an increase in capital stock, as is stated 
elsewhere in this issue of THE ELECTRICAL WORLD. 


The Crescent Insulated Wire and Cable Company, of 
Trenton, N. J., recently suffered quite a severe loss from a fire in 
its factory, which deetroyed the roof and fourth floor. As the fac- 
tory was taxed to its utmost capacity the loss from this interruption 
will be strongly felt. 

The Kenton Gia-+ and Electric Company, of Kenton, O., 
at its annual meeting elected the following officers: Thomas Espy, 
president; L. Merriman, vice president; E.C. McVitty, treasurer, 
and W.S. Robinson, secretary; Finance Committee, G. W. Rut- 
jedge, J. M. White and Dr. J. N. McCoy. 


The Edison Electric Llluminating Company, of New 
York, ata meeting of its stockholders May 31, authorized an in 
crease in capital stock, and an issue of bonds, referred to elsewhere 
in this issue of THe ELECTRICAL WORLD, for the purpose of making 
extensive bettermenta of the company’s system. 

The Brush Electric Company, of Baltimore, Md., recently 
elected the following directors: Messrs. Summerfield Baldwin, Dr. 
William Whitridge, Edgar G. Miller, Francis E. Waters, James E, 
Hooper, Lloyd L. Jackson, of Baltimore; George W. Hebard and 
Philip Ferd. Kobbe, of New York, and W. C. Clark, of Pittsburgh. 


The Northwest Thomson-Houston Electric Company 
will hold a special meeting in St. Paul, Minn., on Junel5. The 
purpose of the meeting, it is stated, is to take action on changing 
the by-laws of the company, to provide for the election of a second 
assistant treasurer. The articles of incorporation will also be 
amended, so that the name of the corporation shall be the North- 
west General Electric Company. This will make it a department 
of the new General Electric Company, as its interests are to be 
consolidated with those of the other companies in the consolidation. 


The Worcester, Leicester & Spencer Street Railway 
Company, of Worcester, Mass, at a recent annual meeting voted 
an increase in its capital stock referred to elsewhere in this issue of 
THe ELECTRICAL WORLD, It was also voted to hold the annual 
meeting in October, instead of May, so that the books may be bal- 
anced yearly and a report made to the stockholders at the same 
time that a report is made to the Railroad Commissioners, The 
following officers were elected: President, 8. Winslow; clerk, T. T. 
Robbins. 


Indianapolis, Ind.—The Brush and the Marmon-Perry com- 
panies have been consolidated, and the new company under the 
name of the Indianapolis Light and Power Company will control 
electric lighting in Indianapolis in the future. The new company 
has been capitalized at $600,000, but more than this will be re- 
quired to purchase the three plants and construct the new city 


THE ELECTRICAL WORLD. 


system. It is understood that the price to be paid for the Brush 
plant is about $250,000, and the cost of the Marmon-Perry plants 
will be about $125,000. It is expected that Mr. Marmon will be 
elected president and Mr. Perry secretary and treasurer. 


| Special ‘ Correspo dence. 
NEW YORK NOTES. = 


Orricr OF THE ELECTRICAL WORLD, 
167-176 TIMES BUILDING, NEw YORK, June 6, 1892. 
Mr. George Elcock has been chosen secretary of the new 
Subway Commission, 


The Steam Engineering Department at the Brooklyn 
Navy Yard has installed a new electric welding machine. 


An Electrically Lighted Buoy.—The submarine cable, two 
miles in length, connecting the dynamo station on Sandy Hook 
with the new electrically lighted buoy on Southwest Spit, has been 
laid. The buoy marks a sharp right-angle turn for heavy-draught 
vessels. The red incandescent light on the buoy will be displayed 
on and after the night of June 15. 


Proposed Electric Lines.—It is proposed to construct a 
trolley line along Columbus avenue to 110th street, making con- 
nections through 106th street with the existing tracks on Amster- 
dam avenue. It is also reported that the Broadway syndicate con- 
templates introducing electricity on all its lines where the cable has 
not been laid, which would include Sixth and Ninthavenues. To 
this end the company is endeavoring to procure the consent of the 
property holders along the way. It is proposed to make arrange- 
ments with the Manhattan Elevated Railroad Cumpany to suspend 
the trolley from the elevated structures. L.H. H. 


NEW ENGLAND NOPES. 
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Room 28, Hathaway Building, 620 Atlantic Ave., 
TON, Mass., June 4, 1892. 


HM. K. Porter, Boston, Mass, reports a fair sale for his electric 
wire cutter. 


The Waters Electrical Company, formerly of Brockton, 
Mass., has recently established itself in Boston, at 54 Lincoln 
street. 


Israel B. Oliver, formerly of Lynn, Mass., dealer in new and 
second-hand electric motors and dj namos, has moved to 84 Lincoln 
street, Boston, Mass. 

The Newton Rubber Company, Boston, Mass., manufac. 
turers of hard rubber storage battery jars and rubber springs for 
horse and electric cars and motors, are receiving many orders for 
these specialties. 


Messrs. Swan & Lane, 194 Summer street, Boston, have en- 
tered upon business as electrical contractors under very favorable 
conditions, and at the very start they report having as much as 
they can attend to. 

‘The Eastern Electrical Supply Company is moving its 
store and offices from 65 Oliver street to77 Arch street, having 
found that the old place could not be made large enough to accom- 
modate their rapidly increasing business. WW. &. W, 





WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
465 THE ROOKERY, CHICAGO, June 4, 1892. 

Mr. Leo Daft was in Chicago this week en route from Seattle 
to New York. : 

Mr. Paul W. Bassart will represent the National Electric 
Manufacturing Company in Chicago, and for the present has estab- 
lished his headquarters in Room 931 The Rookery. 

Miles & Hale, of St. Paul, have completed the wiring of St. 
Luke’s Hospital for both incandescent lights and call bells and the 
placing of speaking tubes throughout the building. Another con- 
tract just completed 1s the entire electrical work in Ham’s new bot- 
tling works. 

Mr. George Cutter will address the Chicago Electrical Asso- 
ciation at the Athenzeum Hall, June 14, on the subject of ‘‘Thom- 
son’s Induction Experiments.”’ His lecture is to be illustrated with 
the aid of special apparatus eonstructed by himself, All interested 
in alternating current phenomena will be welcomed. 


A Sad Bereavement.—Mr. C. E. Lee, the Western represen- 
tative of the Electric Gas Lighting Company, will have the sympa- 
thy of his many friends in the loss of his wife, who died at their 
residence, No. 532 Belden avenue, Chicago, on Friday, June 3. 
Her remains will be interred at Rochester, N. Y., her former 
home. : 

Mr. Edward H. Fox, the Western Agent of the Phoenix Glass 
Company, has opened convenient showrooms at 19 and 21 Wabash 
avenue, Chicago, where his many customers will find samples of all 
that is new in electric glass ware. Mr. Fox will be found in these 
rooms from 2 to 5 P. M. during the first 10 daysin each month, and 
will take pleasure in meeting every one interested, 

Mr. F.W. Cushing, the Wescern representative of Kerite, not 
only has a complete stock of all sizes of Kerite covered wires in 
stock ready for immediate shipment, but also has some most inter- 
esting letters and other mementos from well-known users of this 
insulation, handsomely framed. In addition he also has framed 
some rare portraits of noted electricians in Europe. 


From Out of Town.— Among the visitors in Chicago this week 
are: Mr. J. W. McDowell, of the Manhattan Electrical Company, 
of New York, en-route from Minneapolis to St. Louis; Mr. F. W. 
Brigham, of the Atlantic Covering Company, Boston, en-route from 
St. Paul to the East; Mr. C. A. Daigh, vice-president of the National 
Electric Manufacturing Company, Eau Claire, Wis. Mr. J. W. God- 
frey, manager of the New York Insulated Wire Company, happy 
and jovial as a winner always is. 

To Inspect the Westinghouse Works.—To familiarize 
themselves with the capacity of the works of the Westinghouse 
Electric and Manufacturing Company, the Committee on Grounds 
and Buildings, which recently awarded the contract for lighting to 
that company, have been invited and will visit Pittsburgh for the 
purpose of inspecting the plant of the company and satisfying 
themselves as to the ability of the company to perform the contract 
which it has undertaken for lighting the world’s fair buildings. 


The National Electric Manufacturing Company, Eau 
Claire, Wis.—Vice-President C. A. Daigh, in assuming the gen- 
eral management of the company, has made the following appoint- 
ments in the various departments: Mr. Carl Kammeyer to be 
electrician; Mr. R. Walter, formerly with A, L. Ide & Son to be 
general superintendent; Mr. Maurice E. Bates, formerly manager 
of the Western Electric Construction Company, of Kansas City, to 
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be superintendent of construction, and Mr. Will Smith to continue 
as auditor and also to be assistant to the vice-president. 


Contractors for large office buildings are often put under 
heavy time forfeits, especially where failure to complete the build- 
ing at a certain time means the loss of thousands of dollars to the 
owners. This necessitates in a great many cases work at night and 
the question ofillumination then becomes a very important one. 
For this work the Ward arc lamps have been largely used and 
night has been thus turned into day. The loose wires feeding the 
lamps can be thrown around anywhere and the lamp can be car- 
ried about as a lantern and suspended in almost any position. 
Among other buildings in which they were employed are the 
Woman’s Temple, Unity, Great Northern, Herald and Daily News. 


The Lineoln Club had a house warmingin their new home 
on West Adams street, near Ashland avenue, on Thursday ¢vening, 
and the first president of the club, Mr. Chas. A. Brown, formerly 
manager of the Western Electric Company, Chicago, and now of 
the law firm of Barton & Brown, had the honor of welcoming a large 
and distinguished body of guests. Among the speakers of the even- 
ing were Senator Shelby M. Cullom, General Nelson A. Miles, 
Lieut.-Gov, Ray and ouhers. In introducing Senator Cullom Presi- 
dent Brown said: “There is lots of patriotism abroad in the land, 
but it needs a channel in which to flow in order to become useful. 
Patriots, unlike poets, are made, not born. The Lincoln Club makes 
them and furnishes a channel for their activity. We are proud of 
the name our club bears, and we consider it an honor that on this 
the inaugural meeting in this club house we have with usa friend 
of Abraham Lincoln, Senator Shelby M. Cullom.”’ F. DEL, 





Tacoma, Wash., May 27, 1892. 

The American District Telegraph Company, of Seattle, 
recently placed 100 improved return cal] boxes in service. 

The American District Telegraph Company, of Tacoma, 
was recently incorporated with a capitalization of $25,000. 

The Lynden Electric Motor and Railway Company, of 
Lynden, Wash., has been incorporated with a capital stock of 
$250,000. 

The Union Electrie Company, of Seattle, has made several 
electric light extensions, The recently installed Edison arc dyna- 
mo is in successful operation. 

The Albina Light and Water Company, of Portland, Ore., 
has contracted with the Northwest Thomson-Houston Company for 
one 500-h. p. electric railway generator. 

The Northwest Thomson-Houston Electric Com- 
pany has closed a contract with the Tacoma Railway and Motor 
Company for ten 30-h. p. car equipments and ten 50-h. p. 

The Seattie City Council has passed a joint resolution pro- 
viding for the forfeiture of the Seattle Electric Railway Company’s 
franchise if it persists in refusing to erect and maintain street 
lights along its line. 

The Western Union Telegraph Company’s new exten- 


‘sion from Seattle to Sumas City, Wash,, is completed into Snohom- 


ish. The extension was completed to Woodinville Junction some 
time ago, but work was stopped temporarily by an injunction pro- 
cured by the Postal Telegraph Company. 

The Raineer Power and Railway Company, of Seattle, 
for which Chas. H. Baker & Company are building five miles of 
electric railway, is about to let acontract for the extension to 
Ravenna Park and Yesler, the distance being 244 miles from the 
terminus in Brooklyn addition. The track will be of 45-pound gir- 
der rails laid on stringers. 

Seattle, Wash.—lt has been reported that an Eastern syndi- 
cate has secured an option for a short time on the stock of the Seat- 
tle Gas, Electric Light and Motor Company, and has paid $30,000 as 
earnest money. The gas company has an exclusive franchise, hav- 
ing yet about seven years torun, and has asked foran extension 
for 25 years from the passage of the ordinance. 


The Sunset Telegraph and Telephone Company’s new 


line from Tacoma to Seattle is about completed, and the construc- © 


tion force is to be transferred to the line to Portland, Ore. The 
Seattle Exchange placed 37 new telephones in connection last month 
and now has 850 in use. The company will open an exchange in 
Everett next month, beginning with 40 subscribers. 


L. W. Storror, general Pacific Coast superintendent of the 
Pacific Postal Telegraph Company, who recently visited Puget 
Sound and British Columbia, said it was the intention of the com- 
pany to make important extensions in the State of Washington. 
His company will soon begin the construction of a line eastward 
from California to Colorado, which will be 1,200 miles long, will cost 
$350,000, and will give another outlet for Eastern business. 


The Arnold Novelty Company, of Tacoma, has been again 
reorganized. Rush W. Kimball is president, E. N. Costello 
secretary, A. F. Espersen manager. The capitalization will be 
$15,000. The manufacturing of the Arnold flexible brackets will be 
transferred to Chicago in July, to enable the company to fill the 
many Eastern orders on its books. The Arnold flexible electric 
bracket is now in use on the U.S.S. Yorktown, lately in Puget 
Sound waters. 

The Tacoma Railway and Motor Company has prac: 
tically acquired the ownership of the Tacoma & Steilacoom Rail- 
way Company’s property, including a power house and about 13 
miles of electric line. The former company will have a total of 40 
miles of trackage in operation. If the property owners will sub- 
sidize the comp2ny, the extension and summer resort plans pro- 
jected near Steilacoom will be carried out. A counter-weight elec- 
tric line will be built up Ninth street in Tacoma to Tacoma avenue. 
A new generator has been ordered, which will increase the electrical 
horse power of the power station to 1,300. 


The Tacoma Railway and Motor Company, which 
entered into a contract with the Northwest Thomson-Houston 
Company, under which the former company bought the Tacoma & 
Steilacoom Railway, has received notice that the General Electric 
Company has ratified the contract. In connection with this the 
Tacoma Railway and Motor Company has floated its bonds. Its 
previous mortgage will be cancelled and a consolidated mortgage 
will be issued upon the combined property. About two miles will 
be added to the company’s trackage in the near future. The mile- 
age is now about 40. The new 900-h. p. engine has been shipped by 
the Frick company, and by June 1 the company will probably be 
supplying current to the Peint Defiance, Tacoma & Edison line, in 
addition to its own lines. A 370-h. p. generator and 20 car equip- 
ments have been ordered. G. R. Dre V. 





ENGLISH NOTES, 


(From Our Own Correspondent.) 
LONDON, May 18, 1892. 
The Telephone and Electric Traction.—It is evident that 
the time is rapidly approaching when the question whether the 
telephone companies are to run complete metallic circuits or 
whether the electric lines are to be seriously interfered with will have 
to be settled by the law. In Parliament the National Telephone 
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Company are endeavoring to get a clause inserted in the Blackpool 
Improvement Bill obliging the municipality of Blackpool in the 
event of their taking over the local electrical tramway to arrange 
their circuits so as not to interfere with the telephone service. On 
Friday the Western Counties and South Wales Telephone Company 
endeavored to obtain an injunction against the Bournemouth 
Electric Lighting Company. The telephone company first of all 
asked for a complete injunction there over one week, and finally 
for an injunction forbidding the company to start operations until 
after 8 at night. In the result it was decided that the Board of 
Trade should inspect the electric lighting company’s system and 
make a report, and that the Court should then ‘hear further evi- 
dence. 


The London Electric Railway Schemes.—The Joint Com- 
mittee of Lords and Commons appointed to consider the ques- 
tion of electric traction and to decide whether or no the projected 
schemes are such as will afford a satisfactory solution of the London 
rapid transit problem, commenced its work on Monday. The 
parochial authorities, including even the London County Council, 
seem favorably disposed to the general idea of tubular railways and 
electric traction and have apparently given up any hankering after 
* spoil” in the shape of royalties for the use of the sub-soil. Indeed 
a sensible suggestion has actually emanated from the County 
Council; it wisely proposes to make a stand against the tubes being 
constructed of so small a diameter that the rolling stock of the ex- 
isting steam railways cannot pass through them. There isa wide 
consensus of opinion that neither narrow tubes nor a break of 
gauge ought to be allowed. In fact we are just beginning to realize 
in this country that electricity may ere long find a place even on 
our trunk lines. Mr. Greathead was the first expert called on by 
the committee, and stated that one of the projected lines, viz., the 
Waterloo Station City line, would be able to carry fifteen million 
passengers per annum with a five-minute service and twenty-six 
million with a three-minute service. He also stated that the 
diameter of the tunnel which was going to berun by the Great 
Northern Railway Company would be 16 feet and capable, there- 
fore, of taking that company’s ordinary rolling stock. The com- 
mittee appeared well satisfied that electricity was equal to the task 
and decided to call only one electrical expert, Mr. W. H. Preece. 


The National Telephone Company and Its Sheffield 
Subseribers.—The National Telephone Company has been clearly 
shown at Sheffield that the British public, though long 
suffering, can be roused. Having silenced opposition by 
the purchase of the local telephone company the National 
company immediately issued a_ revised tariff. Exactly 
what this tariff is I am unable to state suffice it to say, that 
it proved decidedly obnoxious to the inhabitants of Sheffield. A 
meeting was called by the leading citizens, and although held in 
the largest hallin the town, people were turned away from the 
door. The telephone subscribers, from the chairman downward, 
were one and allin a most pugnacious mood, and determined not 
to submit to the National Telephone Company’s charges at any 
cost. A delightful variety of expedients was suggested by succes- 
sive speakers. Way-leaves were to be refused, both by private in- 
dividuals and by the town council, subscribers were to withdraw 
from the exchange in a body, a local company was to be formed, the 
New Telephone Company was to be invited to come to Sheffield. The 
general manager of the National Telephone Company was present 
and was allowed a hearing before the conclusion of the meeting and 
made a most conciliatory speech. A committee was, nevertheless, 
appointed to hold a conference with the directors of the National 
company and to enter into negotiations with the New Telephone 
Company in the event of the conference proving unsatisfactory. At 
the time of writing, the National company has completely climbed 
down. The town council has received a letter from the general 
manager, begging them not “ to whip a willing horse by denying 
way leave facilities,’ and the obnoxious tariff has been withdrawn. 
If the subscribers to the London Exchange were to exhibit one-half 
the determination of their Sheffield brethren, I make no doubt 


that the metropolitan service would not long remain the worst in - 


Europe. 


LONDON, May 25, 1892. 
Manchester.—The Town Council of Manchester are about to 
expend the sum of £150,000 upon a municipal central station upon 
the five-wire system. 


Death of Mr. Willans.—Mr. Willans, founder and head of 
the well-known firm of Willans & Robinson, of Thames Ditton, 
famous as makers of high-speed engines, was killed on Monday last 
by a carriage accident. The works at Thames Ditton, which were 
started but a few years ago, have rapidly developed themselves 
into the most perfect example of a modern steam engine plant that 
exists in the United Kingdom. Although Mr. Willans was best 
known in connection with the particular type of steam engine 
which bears his name, yet his various papers on thermo-dynamics 
and the construction of the modern steam engine show that his 
grasp of the science of the subject was second to none. Although 
frequently urged to throw some of his knowledge into the form of a 
standard book on the subject, Mr. Willans always deferred doing 
so until he had time. The greater part of the immense fund of 
practical knowledge which he had acquired of the idiosyncrasies of 
nigh-speed engines thus dies with him. 


Chemistry of the Secondary Cell.—A lengthy paper, de- 
tailing some long investigations on secondary cells, was read a 
short time back before the Institution of Electrical Engineers by 
Messrs. Gladstone and Hibbert. The deduction which these gen- 
tlemen draw from their experiments is that the various changes in 
the electromotive force of the secondary cell are due mainly, if 
not entirely, to variations in the density of the acid around the 
plates during charge and discharge. They were led to make these 
investigations owing to a paper read by Dr. Armstrong and Mr. 
Robertson before the Royal Society last summer, in which these 
gentlemen attributed an important part in these variations in 
electromotive force to the presence in the electrolyte of hydrogen 
dioxide and persulphuric acid. In the discussion which followed 
the reading of papers Mr. Robertson was able to point to several 
facts which did not fit Messrs. Gladstone and Hibbert’s theory. 
But it must be confessed that the controversy between these elec- 
tro-chemists remains at present a drawn battle. Each side has 
damaged its opponent’s case, but has not succeeded in proving its 
Own contention. 


London Electric Railway Schemes.—The Joint Committee 
of Lords and Commons appointed to consider the various electric 
railway schemes proposed for the Metropolis have reported to the 
Legislature. On Wednesday last Mr. Wolfe Barry, engineer to the 
City of London, gave evidence before this committee strongly dis- 
approving of any break in the gauge ana expressing the opinion 
that the size of the tubes of all the railways should be uniform. 
With regard to the enormous increase in first cost, which the carry- 
ing out of this idea, it is said, would eatail, he thought that a line 
which could carry goods would be twice as valuable as one which 
could not. In reference to a proposal which had been before the 
Committee to erect an enormous underground central railway 
station under the open space which is surrounded by the Bank, Royal 
Exchange and the Mansion House, Mr. Wolfe Barry was of opin- 
ion that the scheme must be very cautiously proceeded with, in 
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view of the inevitable increase in the foot passenger traffic which 
would result. The corporation, he said, viewed the idea with con- 
siderable alarm owing to the enormous disturbance of gas and 
water pipes which would take place. The same gentleman gave 
some interesting statistics as to the comparative cost of the “inner 
circle ” and the tubular system of railways. The former line has 
cost about a million sterling per mile as against £650,000 for a 16- 
foot tube and £370,000 for a 1144-foot tube. In their report the com- 
mittee express the opinion that the lines in question will, to some 
extent, relieve the overgrown traffic along the chief streets of the 
Metropolis, and they further state that the evidence submitted to 
them was conclusively in favor of the adequacy and sufficiency of 
electricity as a motive power for underground tubular railways. 
Asa return for the use of the subsoil without payment, the com- 
mittee suggests that the companies should be placed under the ob- 
ligation to furnish an adequate number of cheap and convenient 
trains for workmen. The electrical bills have now been referred 
to a Select Committee of the House of Commons. It is to be hoped 
that they will get through the two Houses before the general election. 


- News of the Week. 
THE TELEPHONE 


Omaha, Neb.—The contract has been let by the Nebraska Tele- 
phone Company to the National Conduit Maufacturing Company 
for cement lined iron pipe and manholes for its underground cables 
in this city. Work is to be started by June 10 and finished by 
October. The contract will amount to about $50,000 and is the first 
of the outlays in the direction of underground wires and the new 
telephone building. 


THE ELECTRIC LIGHT. 


The Greenport Electric Light and Power Company, 
New York, has completed negotiations with the Heisler Electric 
Light Company for the lighting of the city. The company has pur- 
chased a new 160-light incandescent dynamo and fixtures for 25 
street lights. 




















Menasha, Wis.—A new company is being organized under the 
name of the Menasha Gas and Electric Lighting Company, with a 
capital stock of $40,000. Chas. R, Smith, of Menasha Woodenware 
Company, is the principal stockholder. Besides electric lighting 
the company expects to furnish power to a number of manufactur- 
ing plants. 





THE ELECTRIC RAILWAY, 


Duluth and West Superior, Minu., will soon be connected 
by an electric railway. 

Brooklyn, N. ¥Y.—The Brooklyn City line on Hamilton avenue 
has been completed and was in operation on Monday. 

Temescal, Cal.—The Thomson-Houston system is to be used on 
the new Telegraph avenue line. The work onthe power house is 
progressing rapidly. 

Norwich, Conn.—lIt is definitely settled that the new street 
cars will be run by electricity, and that the motive power will be 
furnished by the Oneco company. 





Rochester, Minn.—An ordinance has been granted by the 
Common Council to W. W. Mayo permitting the use of certain 
streets and highways for the operation of an electric railway. 


Fremont, 0.—A strong effort is being made by Tiffin and Port 
Clinton capitalists to build an electric road between these two 
cities. A meeting in reference to the matter will be held this 
week, 


The Broadway Railroad Company, of Brooklyn, N. Y., 
has decided to substitute electricity for horses on its line. An ap- 
plication will soon be made to the Common Council and the State 
Board of Railroad Commissioners for permission to use the trolley. 


The Electric Street Railway Company, of Anderson, Ind., 
has obtained from the Elwood City Council a franchise to build 
and operate an electric street railway at that place. A franchise 
has been granted for 50 years. The contract stipulates that the 
company shall have at least three miles of electric street railway in 
operation by July 15, 1893. 


LEGAL NOTES. 


Western Union vs. Bell Telephone.—Judge Colt in United 
States Circuit Court has given a decision which will enable the 
Western Union to try over again its suit against the American 
Bell Telephone Company to transfer to it 20 percent. of stocks, 
bonds and dividends of sub-companies, in accordance with con- 
tract of Nov. 10, 1879. The amount involved is about $12,000,000, 











PERSONALS. 


Mr. Henry W. Goode has been elected second vice-president 
of the Northwest Thomson-Houston Electric Company. His many 
friends will be pleased to learn of his success, and all those who are 
acquainted with his efficient work on the coast realize how well 
fitted he is to perform the duties of the office to which he has just 
been called. 


An Electrical Duellist.—It may be of interest to electricians 
to know that Mr. Roulez, whose extraordinary feats in duelling 
was recently reported in our daily papers, is the inventor of a tele 
phone transmitter well known in France. In a dispute arising from 
his criticisin of the first representation of ‘‘Salambo”’ at the Paris 
Opera House, he was challenged by three adversaries to fight a duel 
with swords. Although he is over 50 years old, and his antagonists 
relatively young, he disposed of all three of them in a short time, 
each receiving severe wounds. One of the seconds lost his patience, 
and insulted the victor, causing a fourth duel, which resulted like 
the other three. 


Obituary.—The reports from England record the death of Prof. 
Doctor James Thomson, followed a few days later by the death of 
his second daughter and that of his wife. Dr.Thomson is the 
brother of Sir William Thomson, now known as Lord Kelvin. He 
was lately professor of civil engineering and mechanics in the 
University of Glasgow. He was born in Belfast in 1822. In 1857 he 
became professor of civil engineering in Queen’s College, Belfast, 
which office he held until the death of the late Prof. Macquorne 
Rankine in 1872, He was then elected to fill the Glasgow chair, 
which he held till 1885, when he was obliged to seek retirement 
owing to the failure of his eyesight. He was the author of a num- 
ber of original papers on various subjects connected with physics. 
His articles on thermo-dynamics have done much in laying the way 
for the modern improvements in the steam engine, 
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MISCELLANEOUS NOTES. 


Newspaper Electricity.—In reporting a lecture of Mr. Preece, 
a local paper says: “A kettle will boil with 100 ‘bolts’ of electric 
light,’’ and “paying for electricity not by the number of ‘bolts,’ but 
by a combination of them called ‘wats.’ ”’ 


The Royal Electric Com pany, of Montreal, Can., as soon as 
authority is obtained from Ottawa, expects to utilize the Cham- 
berly Rapids as a source of power. Four dams will eventually be 
constructed capable of furnishing 20,000 h. p. Only one dam of 500 
h. p. will be built gt present. The wires are to be carried across the 
river either in metallic pipes filled with oil or overhead by means 
of special towers built on St. Helen’s Island. 


Mr. J. Murota, of Seattle, Wash., ina recent communication 
states that two new forms of insulation tor wires have been brought 
out in Japan by Mr. Yamadi Yoshichi, director of the Yamada 
Electric Wire Works, Yokohama, Japan, Both the insulating ma- 
terials are produced in Japan. One is made of Japanese paper and 
some kind of vegetable oil and the other of Japanese wax and 
chemical compounds. Very high insulation is claimed, and the 
process is said to be remarkably cheap. 


The Electric Commission of New Orleans has promul- 
gated the following rules to apply to street railways: *‘ Systems in 
which motor cars are driven by current from a single wire with 
ground return circuit are prohibited, except when no other con- 
ductors come in contact with the trolley wires and no fire hazard 
is feared and when an automatic circuit breaker exists to cut off 
the current if the wires become grounded. All wires in cars must 
be run out of the reach of passengers, and must have water proof 
insulation, Light-bearing and powe™mwires are not permitted on a 
circuit with ground return wires, except upon street railway cars, 
car houses and power stations.”’ 








Industrial and Trade Notes. 


W.S. Chesley & Co., with offices iu the Electrical Exchange 
building, is now local agent for the Easton Electric Company’s 
apparatus, and is meeting with great success. It still continues as 
dealer in new and second-hand electrical apparatus of all kinds. 


The Samson Cordage Works, of Boston, Mass., has been in- 
creasing its plants for the manufacture of the Samson arc light and 
trolley cord. Having reached the limit of the present water supply 
the company has purchased a water power in the neighborhood, 
and will transmit the power electrically. 


The Waddell-Entz Electric Company, of New York, 
through Pascal P. Beals, of Buffalo, its agent for Western New 
York, has closed a contract for furnishing the passenger steamer 
Columbia with 140 lights. A Waddell-Entz direct driven dynamo 
is coupled to a Wells balanced compound engine. The construction 
is done by F.. P. Jones & Co. 


The Hine Eliminator Company, 106 Liberty street, New 
York, has received some very excellent testimonials of its elimi- 
nator from such sources as the Pratt Institute, Purdue University, 
Queen City Electric Company, of Cincinnati, and from Cornell Uni- 
versity, where a competitive test was made. There seems to be an 
increasing demand for this useful article. 


The Cowles Electric Smelting and Aluminium Com- 
pany, of Lockport, N. Y., issues a neat little pamphlet setting 
forth the many good qualities of aluminium and the uses to which 
it can be put. This metal has properties which render it superior 
in many respects to any other, and it is coming more and more into 
use, The Cowles company furnishes aluminium in almost any form, 
including a good many important alloys. 


The Gilbert Car Company has the contract to build a num- 
ber of coaches for the new Adirondack railroad. The Anger truck 
manufactured by the Gilbert Car Company has been given a satis- 
factory test by the Albany railway. The truck has a six-foot wheel 
base, one foot less than the ordinary truck, and with a twenty- 
eight-foot car the truck is found superior to many now in use. 
About twenty five of these trucks are now in use in Paterson, N. J. 


E. A. Williams & Son, 105-111 Plymouth street, Jersey City, 
N. J., is putting upon the market some very excellent wire solder. 
It is furnished in any size from No. 7 to No. 20 wire gauge, either in: 
250-pound coils or cut in 12-inch or 15-inch lengths, packed in bun- 
dles. The company also deals in solder that will melt at high tem- 
peratures, bell metal gongs, castings of all kinds, lead and tin wire, 
sheet lead, spelter solder, silver solder, Babbitt metal and abso- 
lutely tested fuse wire. 


‘The Stearns Manufacturing Company, of Erie, Pa., pro- 
prietors of the Woodbury automatic high speed engine, are advised 
that the Franklin Institute has awarded to the Woodbury the 
Edward Longstreth medal, stating: ‘‘The sub-committee after 
witnessing the operation of several of these engines was impressed 
with the fact that the skill and intelligence displayed in the design 
and construction of the engine had resulted in a machine of hand- 
some appearance, capable of close regulation of speed, smooth in 
its action, and well adapted for its purposes. Recognizing the 
integrity and skill displayed, your committee recommends the 
award of the Edward Longstreth medal of merit.” 


The Electric Appliance Company reports having closed 
arrangements with the Mica Asbetite Insulating Company to rep- 
resent them in the Western market and carry a complete stock of 
their goods in Chicago. Mica Asbetite is one of the latest insulat- 
ing compounds in the market for electric railway use, although it 
has been in use for some considerable time on some of the largest 
lines in the country. The Mica Asbetite compound is unaffected 
by heat, as in fact the appliances are subjected to a heat of over 800 
degrees in the process of manufacture. The compound, it is 
claimed, resists water perfectly and the bells can be soaked in water 
or even acid for any length of time without affecting the com- 
pound. 


The Edison General Electric Company has just designed 
and put on the market an automatic switch for use with electri- 
cally operated pumps employed in filling waver tanks. This is a 
simple single pole switch with ebonite base, mounted upon an 
angle piece and operated by a ball float. As the water rises in the 
tank, the ball float rises with it uncil it redches a point where the 
switch is opened by the operation ofa spring. The motor conse- 
quently stops and no more water is pumped into the tank. As the 
water is drawn off, the ball falls with the water level, the switch is 
closed, the pump starts and continues working until the tank is 
again filled to the desired point. The ball, and all parts coming into 
contact with the water are insulated from the switch connections and 
line terminals, so that no part of the circuit can be grounded 
through the tank. Switches of this type can be used in connection 
with motors up to 2k. w. capacity, and can be arranged to operate 
upon any reasonable change in water level. 


The Thomson-Houston Mining Catalogue.—The Min- 
ing Department of the Thomson-Houston Electric Company has 
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just issued the first edition of its Catalogue No. 3 for 1892. This is 
undoubtedly the most complete and exhaustive catalogue of elec- 
trical mining apparatus ever published. It contains descriptions 
and illustrations of all the apparatus connected with the applica- 
tion of electricity to mining, from the central station down to the 
mining pump or coal cutter. Aside from the mere description of the 
different machines, much valuable information is given which it 
would be very difficult, if not impossible, to obtain elsewhere. 
Considerable space is devoted to both underground and surface 
haulage, to tunnel wi.ing, electric hoisting, electric elevators, coal 
cutters, drills, air compressors and blowers, water wheels, and 
mere general subjects, such as the long-distance transmission of 
power. From a perusal of this catalogue one can obtain a very 
clear and practical idea of the extent to which electricity is applied 
to mining operations at the present time. Both the illustrations 
and the typographical work are very excellent, and the book pre- 
sents a very attractive appearance. 


Russell & Co. are making very large additions to their factory 
at Massillon, O., more especially in the department devoted to the 
manufacture of automatic engines. They report the following re- 
cent sales of automatic engines for electric light works: Deer Park 
Electric Company, Port Jervis, N.Y., 150 h.p.; Oshkosh Electric Light 
and Power Company,Oshkosh, Wis., two engines,tandem compounds, 
500 h. p.; Western Electric Company, Chicago, Il)., factory, tandem 
compound, 330 h. p.; Petaluma Electric Light Company, Petaluma, 
Cal., 65 h. p.; Western Electric Company, Prairie City, IIL, 45 h. p.; 
Vernon Light and Water Company, Tallapoosa, Ga., 100 h. p.; Som- 
erset Electric Light, Heat and Power Company, Somerset, Pa., 100 
h. p.; Chartiers Valley Electric Light, Heat and Power Company, 
Mansfield, Pa., two engines, 300 h. p.; Massillon Light, Heat and 
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Power Company, Massillon, O., two tandem compounds, 400 h. p.; 
Asbury Park Electric Light, Heat and Power Company, Asbury 
Park, N. J., 150h. p.; Madison Electric Company, Madison, Wis., 
two tandem compounds, 500 h. p.; Defiance Light and Power Com- 
pany, Defiance, O., 150 h. p.; Canton Street Railway Company, Can- 
ton, O., 150 h. p.; Electric Light and Power Company. Carterville, 
Ill., 60h. p.; Garrett Electric Light Company, Garrett, Ind., 150 
h. p.; Electric Light and Power Company, Moscow, Idaho, 125 h. p.; 
The Electric Light Company, Prospect, O., 60 h. p. 


The Ball Engine Company has recently made the follow- 
ing shipments: Wilmington Street Railway Company, Wilmington, 
N. C., two 130-h. p. simple engines and complete steam plant; Ches- 
apeake Light and Power Company, Hampton, Va., two 150-h. p. 
tandem compound engines and transmitting machinery; Mounds- 
ville Electrical Company, Moundsville, W. Va., one 130-h. p. simple 
engine; Niagara Falls Street Railway Company, Niagara Falls, 
N. Y., two 130-h. p. simple engines and steam plant complete; Elec- 
tric Light Company, Elizabeth, N.C., one 100-h. p. simple engine; 
Philadelphia House of Refuge, Philadelphia, Pa., one 100-h. p. and 
two 50-h. p. simple engines; Edison General Electric Company, 
State House, Trenton, N, J., one 35-h. p. simple engine; Schuylkill 
Electric Railway Company, Pottsville, Pa., one 250-h. p. simple 
engine; Electric Light Company, Doylestown, Pa., one 130-h. p. 
simple engine; Somerville Hotel, St. Claire, Mich., one 35-h. p. 
simple engine and steam plant; Freeport Gas and Electric Light 
Company, Freeport, Ill,, one 130-h. p. simple engine; Warrenton 
Electric Light Company, Warrenton, Mo., one 50-h. p. simple en- 
gine; Schuylkill Electric Railway Company, Pottsvile, Pa., one 200- 
h. p.; J. C. Hubinger Company, Keokuk, Ia., one 300-h. p. cross com- 
pound condensing engine; Oakland Light and Power Company, 
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Oakland, Md., one 80-h. p. engine; North ave. Street Railway Com- 
pady, Balto., Md., two 150-h. p.cengines; Jersey City and Bergen 
Railroad Company, three improved cross compound 300-h. p. 
engines. 





Business Notices. 


Battery Cut-Out, Cheap.—Sensitive, reliable, never require: 
attention. Gas lighting much improved by its use. Electric Sup- 
ply Company, of 105 South Warren street, Syracuse, N. Y. 

Molds for casting battery zincs are made of iron and steel. We 
have just completed sets for the “‘ D’Infreville Patent Wasteless 
Zinc,” costing over $40 each, H. Brooke, 44 Barclay street. 

Thirty-five-light, 2,000-c. p. American are dynamo in 
good condition, for sale at a bargain; also 750-light Westinghouse al 
ternator, with station appliances. Address E. T. Pardee, 10 Butler 
Building, Syracuse, N. Y. 

The Consolidated Electric Storage Cumpany is now 
making almost every form and type of storage battery, and of such 
size as will fit the containing jars or cells of the Accumulator Com- 
pany and other storage battery companies not now furnishing 
batteries. 

Burlington BRoute—New Service.—A through Pullman 
sleeping car, Chicago to San Francisco, is a feature of the Burling 
ton’s new service. This car leaves Chicago daily on the fast train 
at 1:00 P.M., and runs via Denver, Colorado Springs, Leadville, 
Glenwood Springs, Salt Lake City and Ogden, arriving in San 
Francisco at 11:45 a. M., less than four days en route, 





OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 
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475,759. Electric Meter; Oscar Ericsson, Sioux Falls, 8S. Dak. 
Application filed ay 23, 1891. The combination, with a record- 
— mechanism, of a lever or paw] through which motion is trans- 
mitted to the same, a continuously rotating cam adapted to move 
said lever, and another cam or sector controlled by the current 
to be measured, regulating the distance which the cam moves the 
lever. (See illustration.) 
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NO, 475,759.—ELECTRIC METER. 


475,781. Kiectric Wire Holder; Edwin L. Lloyd, Phila 
delphia, Pa. Avpieation filed Aug. 6, 1891. A line wire for in- 
sulators, having line wire supports and an engaging hook and 
loop whereby the holder is clasped upon the insulator. 


475,783. Contact Pest for Electric Bells; Frederick W. 
Manger and Otto H. Huebel, Brooklyn, N. Y. Application filed 
Feb. 29, 1992. The combination, with a base plate, of a bifurcated 
contact post fastened to the plate and a contact screw through the 
two limbs of the post. 


475,797. Secondary Battery Electrode and Process of 
Making the Same; Anthony Reckenzaupn, London, England. 
Application filed Sept. 13, 1890. The method of forming a battery 
plate, which consists in progressively subjecting its surface to 
the action of the electric arc or spark, whereby the surface will 
become oxidized or physically changed. 


475,809. Electric Self-Winding Clock; Frederick M. 
Schmidt, Brooklyn, N. Y. Application filed Oct. 9, 1891. Ina 
self-winding clock, the combination, with a winding motor and 
the train operated thereby, of a circuit controller her the motor 
circuit, having alternate insulating and conducting sections and 
a contact bearing thereon, the circuit controller being independ - 
ent of the train, but adapted to be moved step by step by the al- 
ternate engagement therewith of one of the wheels of the train 
and a part connected with the going: barrel. 


475,827. System of Electrical Distribution; Cy orien O, 
Mailtloux, New York. Application filed Nov. 25, 1891. The com- 
bination, ina system of electric distribution, of the consump- 
tion circuit or circuits, feed wires or conductors leading to differ- 
ent parts thereof from a common source, and a supplemental or 
auxiliary electromotive force generator or generators included 
in said feeder wires and having a normal action at full load ad- 
justed with respect to the relative drop in the feeders. (See illus- 
tration.) 

475,898. Bheostat; Frederick W. A. Schneider, Toronto, Can- 
ada. Application filed July 20, 1891. A resistance medium com- 
posed of saponified fat, contained ina suitable casing interposed 
n an electric circuit and fitted with terminals, to which the cir- 
cuit wires are connected. 


475,920. Electric Conductor} Charles W. Bassett, Newton, 
Mass. Application filed Feb. 1, 1892. An electric conductor, con- 
sisting of a metallic conductor, an insulating covering of seamless 

per extending over the same, and a protective covering extend- 
ng over the insulating covering. 





No, 476,054.—TELEPHONOGRAPH,. 


475,925. Automatic Fire-Alarm System} Charles Burgher, 
Newton, Mass. Application filed Jan. 29, 1892. In an automatic 
fire-alarm system the combination of a plurality of thermostatic 
circuits, each containing one or more thermostats; a plurality of 
test. keys, one for each thermostatic circuit; test magnets, con- 
trolled by said test keys or circuit controllers; a recording appa- 
ratus; a local circuit, ln which the said apparatus is located, and 
a plurality of circuit controllers for said local circuit, co-operating 
with the test magnets and operated thereby 


475,938. Telegraphy ; Thomas Gothorpe, Rye, N. H. Appli- 
cation filed Aug. 15, 1889. The combination of a local circuit con- 
taining a key, battery, condenser, and the coils of a transmitting 
magnet, with the main line circuit and battery controlled by such 
magnet, whereby the battery is momentarily put to line. 


475,955. Railway Signal poy hy William G. Wattson, 
Tappan, N. Y. Application filed June 17, 1891. Ina block siznal 
system, the blocks arranged in pairs and each provided with a 
series of electrically operated signals distributed throughout its 
length, an electric circuit connecting the signals of each series, 
an electric generator for each pair of blocks, and a switch ar- 
ranged to throw the current from the generator into the circuit 
of either block. 


475,970. Electric Railway Motor; Jabea F, Shawhan, 
Detroit, Mich. Application filed May 10,1891. The combination 
with the car axle of a motor supported thereon, the motor con- 
sisting, essentially, of two electromagnets and two armatures, 
the armatures being connected with the axle. 


475,998. Seal for Leading in Wires; Henry D. Burnett, 
Lynn, and Samuel E. Doane, Swampscott, Mass. Application 
filed March 7, 1892. An incandescent electric lamp having a lead- 
ing in conductor sealed in the glass of the enclosing globe and a 
yielding support for the leading in conductors near the point 
where it enters the glass. 


476,007. Submarine Telephone; Henry Finch, Michigan 
City Ind. Application filed Oct. 23,1891 <A ene compris- 
ing an electromagnet embedded in a water resisting compound. 


476,026. Telephone} Stephen F. Sherman, New York. Appli- 
cation filed March 2, 1892. In a telephone transmitter, the com- 
bination of a vibrating diaphragm and a variable resistance con- 
nected therew ith and included in the circuit, made of a piece of 
conducting material creased or folded to form plaits. 


476,028. Safety Attachment for Railway Trolleys; Mel- 
vin A. Yeakley, Cleveland, O. Application filed April 7, 1891. A 
trolley safety device, comprising a drum or sheave, a cord or 
rope to be wound upon the sheave, mechanism for rotating the 
sheave, and means connecting the sheave and rotating mechan- 
ism, adapted to be operated by the movement of the sheave to 
release the rotating mechanism. 
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No, 475,877.—SysTEM OF ELECTRICAL DISTRIBUTION. 


476,054. Telephonograph; James P. Magenis, North Adams, 
Mass. Application filed July 23, 1891, In a telephonograph or 
phonograph the combination with the phonograph diaphragm and 
recording — of a microphone arranged to be operated simul- 
taneously with the phonograph diaphragm, armatures connected 
with the recording stylus, and an electromagnet arranged to act 
upon the said armature and placed in the circuit of the distant 
microphone. (See illustration.) 


476,080. Electric Terminal; Hercules Sanche, Detroit, 
Mich, Application filed Sept. 29, 1891. A terminal fastening for 
electric and other wires, consisting of a post having a threaded 
shank projecting from a flat contact face on said post and a collar 
having a non-central opening entering its periphery on one side 
of a diametrical line and emerging on its flat upper face be- 
tween the periphery and the central opening receiving the 
threaded shank. 


476,128. Conduit for Electric Railways; Walter F. Carr 
and Charles F. Ferrin, Minpeapotie, Minn. Application filed 
Aug. 6, 1891. Aconduit provided with removable arch blocks 
spanning the parts of the arch gcjocen’ to the slot openings, the 
blocks being detachably secured together and held in working 
position by lugs and lug seats. 


476,151. Dynamo-Electric Machine; William Koedding, 
St. Louis, Mo. Application filed Jan. 31, 1891. In a dynamo-elec- 
tric machine, the combination of cases adapted to receive the 
wire coils and the fleld megpee cores composed of thin plates ar- 
ranged side by side in metallic contact ina line lengthwise of the 
magnet and having their poles set in the said cages, 


476,156. Device tor Testing Are Light Circuits 5; Albert 
H. Manwaren, Philadelphia, Pa. Application filed Feb. 3, 1890. 
The combination of the main or arc light circuit, the sbunt or 
test circuit containing a series of resistances, a switch for put- 
ting said resistances in or cutting them out of said test circuit, 
and a voltmeter or equivalent device whereby the proper adjust- 
ment of said switch is determined, one terminal of said meter be 
ing connected to the positive wire of the shunt circuit and the 
other terminal to the negative wire of the shunt. (See illustration.) 





No. 476,156.—DEVICE FOR TESTING ARC LIGHT CIRCUITS. 


476,183. Kncandescent Lamp}; James Ball, Holyoke, Mass. 
Application filed Nov. 23, 1891. This invention relates to improve- 
ments in that class of incandescent lamps wherein are embodied 
two or more filaments, each of which are extended outside of the 
vacuum chamber, so that either of the filaments is available to 
be placed subject to the electric circuit, as circumstances may 
render advantageous. 


476,192. Hanger for Electric Railway Wires; Charles 
B. Elliott, Boston, Mass. Application filed Nov. 30, 1891. In an 
insulatiag hanger a shell provided wi.h a_ protecting cap and 
formed with an annular watershed or drip, in combination with 
the enclosed body of insulating material and the hanger imbedded 
in such material. 


476,193. Swivel Pull-Off tor Overhead Wires; Charles 
B. Elliott, Boston, Mass. Application filed Nov. 30,1891. Ina 
swivel pull-off or curve hanger for electric railways, a stirrup or 
exterior hanger having arms and an annular portion, in combi 
nation with a shell having a tubular neck of reduced diameter 
extending through the annular pert. an interior hanger held 
centrally within the shell and neck, and with an interposed body 
of an insulating material, said hangers being adapted to be 
supported and strained from opposite directions. (See illustration.) 


476,200. Telephone; Edward M. Harrison, Fort Smith, Ark. 
Application filed Aug. 9, 1890. A telephone case provided with a 
fixed top piece, an upper inclined door, hinged to the top piece 
and having a rabbeted outer or front edge, and also having the 
ringer secured to its under side, the case being also provided 
with a lower door fitting at its upper edge into the rabbet of 
the other door, and having secured to its inner side the phonetic 
transmitter. 


476,207. Insulator Pin; Fred. M. Locke, Victor, N. Y. ‘The 
combination with an insulator of a post having a vertical recess 
clear across the outer end and a layer of soft material interposed 
between the insulator and post. 





No, 476,193.—SwivEL PULL-Orr FOR OVERHEAD WIRES. 


476,225. Electrical Reciprocating Took William P, Car- 
starphen, Jr., Denver, Colo. Application filed June 1, 1891. This 
invention relates to an improved electrical tool, provided with a 
reciprocating plunger located and moving within the tubular 
apes of two coils or sets of coils of insulated copper wire, 
t a which a direct current of electricity is alternately 
passed. 








Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other patent issued since 1886 
—can be had for 25 cents. Give date and number of patent desired 
and address The W. J. Johnston Co., Ltd., Times Building, N.Y . 
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